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PREFACE. 



In tlie First Book of Botany, we endeavoured to give an 
elementary view of the various organs of plants, of the 
cells and vessels which enter into their composition, and 
of the functions which they perform. These subjects are 
included under the names of Botanical Organography 
and Physiology. 

In this Second Book we consider the principles of 
classification, and the method adopted for the arrange- 
ment of plants in classes, orders, genera, and species. A 
slight reference is made to the plan adopted by linnseus 
in his artificial system of classification, which may be 
called an index to this department of natural science. 
The principles of the natural system of classification are 
explained, De Candolle's method is described and illus- 
trated, as being that generally adopted by botanists, in a 
more or less modified form. Descriptions are given of 
some of the natural orders which contain plants easily 
collected in Britain by a beginner. 

In Part IL the subject of Economic Botany is brought 
imder notice. Many of the important vegetable pro- 
ducts usefiil in the arts and manufactures, in household 
economy, and in medicine, are noticed and referred to 
their classes, natural orders, genera, and species. By this 
means attention is called to the sources whence many of 
the articles in common use are derived. Full descrip- 
tions of the natural orders in this department are not 
given, as these are reserved for a more Advanced Book. 
Meanwhile, the yoimg student is directed in his first 
steps towards the knowledge of classification. 

The system of inserting a series of questions at the end 
of the different sections has been. ^o^\^ \si*{5Kis».^^b5^^^S^ 
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as in the First Book of Botany. These have been found 
useful in schools, by fixing the attention of the pupils on 
the salient poini^ of the subject. 

The young student should bear in mind that it is only 
by a practical examination of plants in the garden and 
the field that he can acquire a proper knowledge of 
botany, which is markedly a science of observation. 

The fall examination of the parts of flowers requires 
in moat caaea the aid of a magnifying lens. A simple 
dissectiiig microscope, consisting of a single lens, which 
can be raised or depressed by a screw, and connected 
mth a stand, is very nsefal to the practical botanist 
The compound microscope is not required in ordmaiy 
classification, but it must be used if the student wishes 
to examine minute tissues or the physiological phenomena 
connected with cells, vessels, movements of fluids, and 
the formation of the embryo. 

In the determination of plants met with during excur- 
sions, a field-book is required containing descriptions of 
genera and species. There are excellent works on the 
British Mora by Babington, Hooker, and Bentham. 

The formation of a Herbarium, or a collection of dried 
specimens, is useful After a plant is collected and care- 
fully examined, it may be preserved for future reference 
by being dried within folds of bibulous paper under 
pressure. The name, so £ar as determined, the locality, 
and the date of collection, being also marked. The mode 
of making such collections, as well as the apparatus 
required, and' details as to the microscope, are given in 
my Bota/rMa Guide, 

The object of such publications as the present is to 
encourage the teaching and the study of Natural Science 
in schools intended for the education of the young, so as 
to lead them to take an intelligent interest in the works 
of God. 
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I. SYSTEMATIC BOTANY; 

Ob, the classification OF PLANTS. 



CHAPTER L 

GENERAL REMARKS ON THE CLASSIFICATION OP PLANTS. 

In examining the Vegetable Kingdom, we observe that 
the individuals composing it are formed by the Almighty 
in accordance with a principle of order, as well as a prin- 
ciple of special adaptation. In the First Book of Botomy 
we have noticed the structure and arrangements of 
the various parts of the root, stem, leaves, and flowers 
of plants, and we have traced, in an elementary manner, 
their different fimctions. We now proceed to apply the 
facts of vegetable anatomy and physiology to the classi- 
fication of plants, and to consider the plan according to 
whi^h they are grouped together in classes and families. 

We see around us various kinds or sorts of plants, 
more or less resembling each other — or, in other words, 
more or less related to each other. In Systematic Botany ' 
we endeavour to mark these resemblances, and to deter- 
mine their relations. It is impossible to give a scientific 
arrangement of the plants of the globe without a thorough 
knowledge of structure, and without an extensive acquaint- 
ance with the vegetation of all parts of the world. We 
cannot expect to determine the system on which plants 
have been grouped, until we are fa.rQL\L\»x -^i^^fti. ^ **^5^ 
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forms which thej present. Hence, in the present state 
of our knowledge, there mnst be imperfection in our 
attempts at aystematising. The floras of many regions in 
AMca, India, Ghina, Australia, and America, are still 
unknown, and we may therefore conclude that in all 
systems there will be gaps, to be filled up as our know- 
ledge increases. Sufficient, however, is known to enable 
us to group plants according to certain evident alliances. 

The necessily for arrangement is evident, when we 
reflect that there are probably 150,000 known species 
of plants on the earth. In order to make these avtuilable 
for scientific purposes, it is absolutely essential that they 
should be named and classified. In associating plants in 
certain groups, we naturally proceed on an idea of resem- 
blance or likeness. While in ordinary language this idea 
is vague and indefinite, in scientific language it must be 
strict and rigorous. It is not enough to say that one 
plant resembles another in its general aspect, we must 
ascertain the particulars of agreement, and the points 
in which they differ; we must weigh wdl the importance 
of the charaicters, and must compare organs which are 
equivalent in value ; and thus we shall often find, that 
plants which to common observers appear alike are in 
reality totally different. The study of the anatomy of 
plants gives us a strict and accurate technical language, 
which must be rigidly adhered to in classification. 

Plants, as they occur in nature, are viewed as indi- 
viduals resembling or differing from each other, ^me 
individuals are so decidedly alike, that we at once give 
them the same name. Thus a field of wheat is composed 
of numerous similar individuals which can be separated 
from each other, but cannot be distinguished by any per- 
manent or marked difference. Although there may be 
some variation in size and other minor points, still we at 
once say they are stalks of wheat. Every grain of wheat, 
when sown, produces a stalk of wheat; these stalks yield 
grains, which produce individuals like their parents. The 
ahoota or buds given off from the base of wheat by tillering. 
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also produce stalks of wheat. On such universal and inevit- 
able conceptions as these, our ideas of Species are founded. 

A Species may be defined as an assemblage of indivi- 
duals presenting certain constant characters in common, 
and derived from one original stock. For each species 
we believe that there has been a parent stock, which has 
given origin to a succession of similar individuals. They 
may differ slightly in size, or in colour, and other unim- 
portant respects, but they resemble each other more 
closely than they resemble any other plants, and their 
seeds produce similar individuals. Observation and 
common daily experience demonstrate, in the actual cir- 
cumstances in which we exist, the permanence of the 
types which constitute the species of living bodies. There 
is no evidence whatever of a transmutation of species. 
The erroneous statements regarding the conversion of oats 
into rye have proceeded on imperfect observations. The 
individuals, however, of a species may present certain 
differences in regard to size, colour, etc., these differences 
depending on soil, and on varying conditions of heat, 
light, and moisture. Such differences are not incom- 
patible with the idea of a conimon origin, and, moreover, 
there is always a tendency to return to the origioal lype. 
What are called Va/rieties, therefore, are variations in 
species, which are not in general of a permanent character, 
and cannot be kept up in ordioaiy circumstances by seed. 
By cultivation, however, such varieties are sometimes per- 
petuated. This is usually accomplished by means of cuttings 
or grafts, and in certain instances even by seed. Thus 
the varieties of the cereal grains and of culinary vegetables 
have been propagated so as to constitute permanent Races. 

Plants under cultivation are liable to aport^ as it is 
called, and the peculiarities and variations thus produced 
are sometimes kept up. All the varieties of cabbage, 
cauliflower, broccoli, savoys, and curled greens, are derived 
from one stock — JBrassiea oleracea. This plant grows 
wild on the sea-shore, and when cultivated it undeigocn 
remarkable changes. Thus it forma a li»dx^) «s^ ^^^ ^"k^- 
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nary cabbage; its flower-stalks become tMckened and 
shortened, as in cauliflower and broccoli; or cellular tissue 
is largely developed between the vessels of the leaves, so 
as to give rise to the crisp and curled appearance of greens. 
This tendency in the plant to produce monstrosities was 
early noticed by cultivators, and care was taken to pro- 
pagate those individuals which showed abnormal appear- 
ances. The seeds of such were saved, put into good soil, 
and no plants were allowed to remain except such as pre- 
sented tiie reqiiired form. In this manner certain races 
of culinary vegetables have been established. If, how- 
ever, these cultivated plants are allowed to grow wild and 
scatter their seed in ordinary soil, they will, in the pro- 
gress of time, revert to the original type or species. 
Instances such as these show the remarkable eflects of 
cultivation in perpetuating varieties by seed. In regard to 
the cereal grains — ^wheat, barley, oats, etc. — they have been 
80 long cultivated that we are at a loss to know the original 
types or species. We have been forced, in the meantime, 
to call them species, although they are probably mere culti- 
vated varieties of unknown species, perpetuated as races. 

It is of great importance to distinguish between mere 
varieties and true species, and to determine the limits of 
variation in different species. By not attending to this, 
many mere varieties have for the time been described as 
species, and thus great confusion and incorrectness have 
arisen both in descriptions and in arrangements. Another 
source of fallacy arises from hybrids being occasionally 
reckoned as true species. 

Certain species not identical in origin have common 
features of resemblance, and are associated together under 
what is called a Genus, A genus, then, is an assemblage 
of nearly-related species, agreeing with one another, in 
general structure and appearance, more closely than they 
accord with other species. Thus, the Scotch rose, the Dog 
rose, the China rose, and the Sweet-briar, are all difierent 
species included in one genus, Bosa, which is well charac- 
teiised by its fruit, known as the hep of the rose. It may 
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happen that a single species may be reckoned as forming 
a genus, when the peculiarities are as marked as those 
constituting other genera. Thus, if there was only one 
species of oak, it would be sufficient to constitute a genus, 
as much so as at present when it includes about 200 species. 
It is distinguished by its acorn from other allied genera, 
such as the beech, the hazel, and the chestnut. The 
species in a genus present one general plan, and may be 
said to be formed after the same pattern. Some species 
of a genus, having special points of resemblance, may be 
grouped together in a Sub-genus, 

On looking at genera, it will be seen that some of 
them, such as oaks, hazels, beeches, and chestnuts, have 
a strong resemblance or family likeness, and that they 
differ remarkably from such genera as firs and pines, 
maples and ashes. Certain genera may in this way be 
grouped so as to form Orders or Families, While genera 
are groups of allied species, orders are groups of allied 
genera, or, in reality, more comprehensive genera. Thus, 
firs, pines, and larches belong to different genera, but all 
agree in being cone-bearing, and are grouped under Coni- 
ferse. The rose, the raspberry, the bramble, the straw- 
berry, the cinquefoil, the cherry, and the plum, all agree 
in their general form and structure, and are united under 
Bosacese. Certain genera have more points in common 
than others, and are grouped together under subdivisions 
of orders called Sub-orders, Thus, the pliun and the 
cherry have a drupe as their fruit, and are more nearly 
allied to each other than they are to the apple; again, 
the strawberry, raspberry, and bramble, are more allied 
to each other than to the cherry or apple. We have thus 
Sub-orders of Bosacese — ^namely, Amygdalese, including 
the plum, peach, cherry, and almond; Pomese, including 
the apple, pear, medlar, and quince; Potentillese, includ- 
ing the strawberry, cinquefoil, and raspberry; and Bosesa, 
comprehending the roses. 

Certain orders, agreeing in evident and important 
general characters, are united togetbai: ^q ^^ \^ I^t^sn. 
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Classes; and subdivisioiis, of classes are made in the same 
way as in the case of orders. There are thus Subclasses 
associating certain orders included in one class. 

The usual divisions are thus Classes, Orders, denera, 
and Species. Theso occur in all systems of classification* 
A more minute subdivision may be made as follows : — 



I. Classes. i III. Genera. 

a. Sub-classes. 
II. Orders or Families. 

a. Sub-orders. 

b. Tribes. 

c. Sub-tribes. 



' a. Sub-genera. 

IV. Species. 

a. Varieties. 
(See Chapter II.) 



An enimieration of the marks by which one Class, 
Order, Grenus, or Species, is distinguished from another 
is called its Character. In giving the characters of any 
division, we notice merely those which axe necessary to 
distingidsh it from others. This is called the Essential 
Cha/racter, A plant may also be described completely, 
beginning at the root, and proceeding to the stem* 
branches, leaves, flowers, finiit, seed, and embryo. This 
is not essential, however, for the purpose of classification, 
and would be quite superfluous in that point of view. In 
the character of the classes the important points of struc- 
ture on which they are constituted are given. In the 
charact<er of orders (the ordinal character) we give the 
general structure of the included plants, especially of 
their flowers and fruits In the generic character we 
notice the modification of the ordinal character in a given 
genus — ^the character being taken from the parts of the 
flower and fruit, as in the order. In the specific character 
are included certain less important modifications of form, 
whether in the stem, leaves, or flowers, which serve to 
distinguish allied species. 

The names of the Classes are variously derived, accord- 
ing to the views of the authors in regard to classifica- 
tion. They express some points of structure or develop- 
ment which are of marked importance or permanence. 
The Orders are named from some characteristic genus 
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included in them, except in artificial methods, where some 
organ is taken as the means of distinction. Crenera are 
derived either from the Latin name of one of the species, 
from the structnre or qualities of the included species, or 
from the name of some botanist, etc. Thus, Frunus is a 
genus including the plum, the sloe, etc.; Bosa, the rose; 
Papaver, the poppy; Hookeria is a genus named after 
Hooker; lithospermum, from two Greek words signi- 
fying a stone and seed, is given to a genus, the species of 
which have hard stony achenes. 

In giving the name of a plant, we menti6n its genus 
and species. Thus the common Dog-rose is called Bosa 
ccminaf the first being the generic name, the second the 
specific. Specific names may indicate the country in 
which a plant is found, the locality in which it grows, 
the form of its roots, stem, or leaves, the colour of its 
flowers, the name of its discoverer or describer, etc. To 
the genus and species are added certain letters indicating 
the botanist who founded them. Thus Valericma, L. is 
the genus Valerian, as constituted by LumsBus ; and Yor 
hfriamob officinaliSyL. is the officinial Valerian as described by 
Linnaeus. 

QUESTIONS. 

1. What idea guides us in the grouping of plants? 

2. What is meant by a species? Give an example. 

3. What is meant by a variety? Give an example. 

4. What is meant by races of plants? Give an example. 

5. What is meant by a genus? Give an example. 

6. What is meant by an order? Give an example. 

7. What is meant by a sub-order? Give an example. 

8. What is meant by a class. 

9. What is meant by a sub-class? 

10. What is the origin of the cultivated cabbage, cauliflower, 
and greens. 

11. How is cauliflower produced? What is the part of the 
plant used for food? 

12. Whatismeant by the essential characterof aspecies or genus? 

13. What is meant by the letter or letters placed after a genus 
or species? 

14. Give an instance of a generic name. 

15. Give an instance of a specific name 
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CHAPTER n. 

SYSTEMS OF CLASSIFICATION, 

There axe two systems pursued in the arrangement of 
plants ; one is called the Artificial method, and the other 
the Natural method. The higher divisions of classes and 
orders in these systems are founded on entirely different 
principles, while the genera and species, or the minor 
divisions, are the same in both. The genera and species 
are very differently arranged in the two systems. In 
artificial methods one or two organs are selected in an 
arbitrary manner, and they are taken as the means of 
forming classes and orders ; while in the natural method 
plants are grouped according to their alliance in aU their 
important characters. Plants belonging to the same class 
and order in the former system may have nothing in 
common except the number of the stamens and pistils, or 
the form of their flowers, or some other arbitrarily-selected 
character; while in the latter, plants in the same class and 
order are related by true afeiity, and correspond in all 
the essential points of their structure. When a student 
knows the artificial class and order to which a plant is to 
be referred, he does not thereby become acquainted with 
its structure and properties; plants diametrically opposed 
in these respects may be associated together. When he 
determines, on the other hand, the place of a plant in 
the natural system, he necessarily acquires a knowledge 
of its structural relations and affinities. Hence a know- 
ledge of the latter system must be the aim of the botani- 
c^ student* 
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Artificial System of Classification, 

Attempts at an artificial methodical arrangement of 
plants were made by Csesalpiniis, Morison, Rivinus, and 
Toumefort, but the system generally adopted was that 
of Linnaeus, founded on the essential organs of reproduc- 
tion in plants. It is called an artificial method, because 
it takes into account only a few marked characters in 
plants, and does not propose to imite them by natural 
affinities. It is an index to a department of the book of 
nature, and it does not aspire to any higher character. 
It will not of itself give the student any view of the true 
relations of plants as regards structure and properties. 

In the artificial system of linnseus, plants are divided 
into Flowering and Flowerless — ^the latter being included 
in the twenty-fourth class, under the name of Crypto- 
gamia, and the former, or Fhanerogamia, being divided 
into twenty-three classes, the characters of which are 
founded on the number, the insertion or position, the 
relative length, and the connection of the stamens. 
Among flowerless plants the orders are similar to those 
of the natural system, while in flowering plants they are 
determined by the number of the styles, the character of 
the fruit, the number and connection of the stamens in 
. the classes where these characters are not already taken 
into consideration, and on the perfect or the incomplete 
nature of the flowers as regards stamens and pistils. 

As the Linnean system is not much used now-a-days in 
practical botany, it is not thought necessary to give a full 
account of it. Those who wish to study it may consult 
my EUmmU of Botany y pages 195-201. 

Natural System of Classification. 

In arranging plants according to the natural system, 
the object is to bring together those which ax^ «Jl]i<i^ xsx 
all essential jpoiai^ of structure, 1\» \a eaSi<&^ Tis^ooss^^ 
17e b 
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because it professes to follow the system of Nature, and 
thus takes into account the true affinities of plants on a 
comparison of all their organs. One of the f&^t natural 
methods of classification was that proposed by itay, about 
1682. He separated flowering from flowerless plants, 
and divided the former into Dicotyledons and Monoco- 
tyledons. His orders were founded on correct views of 
the affinities of plants, and he far outstripped his contem- 
poraries in his enlightened views of arrangement. He 
may be said to have laid the foundation of that system 
which has been elucidated by the labours of Jussieu, De 
Candolle, Brown, lindley, Endlicher, and others. 

In arranging plants according to a natural method, we 
require to have a thorough knowledge of structural and 
morphological botany, and hence we find that the advances 
made in the latter departments have materially aided the 
efibrts of systematic botanists. We may regard plants in 
various points of view, either with reference to their ele- 
mentary tissues, their nutritive or their reproductive 
organs. The first two are the most important, as being 
essential for the life of individuals, while the latter are 
concerned in the propagation of the species. These sets 
of organs bear a certain relation to each other, and wo 
find that plants may be associated by a correspondence in 
all of them. In comparing the characters of plants, we 
must take care that we contrast organs belonging to the 
same class of functions, and the value of the characters 
must depend upon the importance of the functions per- 
formed by the organs. 

Cellular tissue is reckoned of the highest value, as 
being of imiversal occurrence, and as carrying on, in many 
instances, all the functions of plants. In considering the 
elementary tissues alone, we divide all plants into Cellular 
and Vascular — the former including the lower tribes of 
flowerless plants, such as lichens, seaweeds, and mush- 
rooms, the latter including the higher flowerless plants 
with scalariform vessels, and all the flowering plants. In 
4^0 nutritive and reproductive OTg|a.XLa ^ex^ ia nothing 
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which can be considered of the same value as cellular 
tissue. In the nutritive organs the embryo occupies the 
highest place, and by examining it we divide plants into 
Acotyledonous, having no cotyledons, but occasionally 
producing a cellular expansion (prothallus); Monocotyle- 
donous, with one cotyledon; and Dicotyledonous, with 
two cotyledons. Proceeding to the secondary organs in 
the nutritive class, we find the stem is Cellular or Thallo- 
genous, Acrogenous, Endogenous, and Exogenous. The 
thaUus is veinless, the fronds of Acrogens have often a 
forked venation, the leaves of Endogens are parallel- 
veined, and those of Exogens reticulated. In the repro- 
ductive system the stamens and pistils occupy the highest 
place, as being the essential organs of flowering plants 
(Phanerogamia), while peculiar cells (antheridia and arche- 
gonia) have the same value in flowerless plants (Crypto- 
gamia). Succeeding these organs in value comes the 
fruit, which is either a theca with spores, or a pericarp 
with seed. The floral envelopes are the next in the series; 
they are absent in Ciyptogamous plants, and present in 
Phanerogamous; their arrangement is ternary in Mono- 
cotyledons, quinary and binary or quaternary in Dicotyle- 
dons. 

It is impossible to represent the affinities of plants in 
a linear series. Different groups touch each other at 
several different points, and must be considered as alli- 
ances connected with certain great centres. We find also 
that it is by no means easy to ^ the limits of groups. 
There are constantly aberrant orders, genera, and species, 
which form links between the groups, and occupy a sort 
of intermediate position. Hence exact and rigid defini- 
tions cannot be carried out. 

H[aving examiaed the general principles upon which 
the natural system is founded, we shall now give a sketch 
of the natural system of De Candolle, which is that 
usually adopted at the present day : — 

Class I.— DICOTYLEDONES (EXOGtES^ffl*^ 'm^\as3cL «^\xi^ 
vessels are present ; the stem is exog|&iLOU*& \ ^^.o^DjaJwa. «s^ 



SYSIBMATIC BOTAXT. 

present, the venation of tlie leaves ia teticnlated ; the 
flowers have atamena and piatilfl, and the aymmetry is 
g^uinary and binary (or quaternary); the ovules are either 
in an ovary or naked; and the embryo is dicotyledratous. 
In thia daiaa there are included fonr Sab-classes: 

Siib-elassl. — TfUhAKUi/iRX. — Flowers usually with two 
envelopes (calvx and corolla], petals separate, inserted on 
the end of peduncle (thalamos), and stamens hypogynoua. 
Fig. 1. 

Examples. — Crowfoots, poppies, crucifers, violets, 
duckweeds, mallows, and geraniums. 

Sab-c!aai H. — Calycibloile. — Flowers nsually with 
calyx and corolla, petals either separate or noited, stamens 
either perigynoua or epigynous. Figs. 2, 3. 




Fig. 1. Fig. 2. Eg. 3. 

The SDb-cloBS has two seetions — 

1. Polyptiala, in which the petals are separate, and 
either perigynous or epigynous. Fig, 4, 

Examples. — Pea-tribe, rose-tribe, willow-herba, saxi- 
frages, umbelliferous plants. 

2. Qamopeiake [MonopetaUe), in which the petals ore 
Fig. 1. Section of a flower ofGleraninm robertianum. ec. Calyx, 

pp, Petals, e. Stamens. Pistil composed of ovaiy, o, and stylo 
and stigmata, #. t. Thalamus or receptacle. The petals and 
stamens are placed onder the ovary, and are ther^ore hypo* 
gynons (TholamifiorEe). 

Fig. 2. Section of the flower of the Almond-troe. The Ietle» 
indicate the same parts as in fig. 1. The petals and stamens 
are perigynoua. The pistil is free (Calyciflorffi peri^^ue). 

Fig. 3. Section of the flower of AroHa spinosa. Xetters as in 
last ^are. d, Epigynous disk. The petals and stamens are 
^P^STfoun (Caljcinone opigynss). 
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Fig. 6. 



Fig. 7. 



Rg. 4. — Flower of Cherry, oneof theRoBacetB, ahowingaCaly- 
ciSoral Dicotyledon, with a polypetaJous corolla, c c. 

Fig, 6. — Plower of Campaniilii, ehowiag a Calyoifloral Dico- 
tyledon, vith a gamimetalouB coroU% c c. 

Fig. 6. — Flower of FrimTose, showing a Corollifloral Dico- 
^lecTon, with the stamens united to the corolla, which is hypo- 

Fig. 7< Vertical tectioikof flower otBiiBk«k«»h,'^'i>E^«>vm^ 
floral anreJope Cperianth) e c, atuuens e e &&&. e x> Oi.Q^bx^ ^i 
Orary. g, Ornio. >, Styles tnd rtigmM.V'i'^™^'''^^*™'^*^*^' 
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given by De Candolle, the corolla is hypogycooa. JFig.5. 
Mcamplet. — Madderworta, teazels, valerians, com- 
posite plants, liarebella, 
Sub-clas» m.— ^OROLUSLOR^. — Flowers dichlaiuyde- 
oufi (tliat is, with calyx and corolla), petala united, corolla 
hypogynouB. Fig. 6. 

ExwHplea, — Heaths, borage-tribe, potato-tribe, fig- 
worts, labiate plants, primroses. 
Svib-elasi IV. — MOBocHLiMKDEi: (Apbtal^ no corolla), 
floweiB either with a calyx only or none. Figs. 7, S, 
In this sub-closB there are two sections — 

1 . Angiosperma, in which the ovules are contained in a 
pericarp, and are fertilised by the action of the pollen 
on the Btiema. 

Exajitpl&B. — Dock-tribe, laurels, spurge-laurels 
catkin- bearing trees. 

2, Oymnosperma, in which the ovules are not contained 
in a true pericarp, and are fertihsed by tie direct 
action of the pollan without the intervention of a 
etjgnia, and the embryo has often divided cotyledons. 
Fig. 9, fiiomyiai.— Cona-bearing trees and cyoads. 




Fig. 8. Bg- t 

Fig. S. Flower of Euphorbia without a true periajtth. It ii 
attftdied to a bract i, and is ftohlamydeous. p. Pedicel, /, Kla 
ment artienlatad to the pedicel, a. Anther. 

Fig. 9.— Scale of a mature cone of Scotch Fir, with twt 
wiiiged Beeda at the base, the opening m, and the chaLaza eh. 
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Class H.— MONOCOTYLEDOHES (ENDOGEN.^;), inwliicfi 
Bpiral veMels are pTeaent; tha stem ia endDgonouB ; etom- 
&ta occur; tha Teoatioit ia neuall^ parallGl, sometiiiias 
elightly retictilated ; the Uowen have stamens and pistdli, 
mS tha HycmietrT is temmy ; the ovolaa ara contained in 
an ovar;; the embryo is numocatyledonona. Under tioB 
class are included two snb-classw: 

Sftb-claes I, — PxTAi-omE^ in which the leavea aM 
paniUel-Teiiied ; tha flowers usually conaist either of a 
coloured ^eriaath or of wliorled BC&les. This aub-daas 
is divided into — 

1. Epigyna, in which the floral envelopes (perianth) 
are above tha ovary, which thus becomes inferior, and. 
each flower has usually stamens and pistil. Hg. 10. 
Examples. — Orchids, bananas, iiis, amaiyllis, snow- 
drop, and snow-flake. 




Vig. 10. Fig. 11. 

Fig. 10. — Monocotyledon {LtiuiojvM,), with the ovary infarior, 
and tha floral envelopes and stamens above tbe ovary (epigynons). 

Fig. 11. — Flower of a Monocotyledon, the white lily (.ZaKmhh 
dBnaa) — floral envelopes below the ov«iy ^y^o^joa'^v 
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S. ffj/pogytuE, in which the Soral envelope [perianth) 
ia bolow the ovoty, which ia thus superior, and each 
flower hoa usually stamens and piatiL Fig. 11. 
Emmplei. — Lily, meadow-aaffron, rushes, ^palnu. 
3. IncompUttx, flowers incomplete, often atomini^ and 
pistillata, with no proper perianth, or with a few 
verticiUate acolea. fig. 12. 
McOTopUt. — Artuna and aorew-pines. 
SiA-cloM U.— Gluuhxb^ flowers glonuceons, consiat- 
injF of imbricated bracta (called glome^, venation poratleL 
S|.13. 

Examples. — Sedges andgrsaKa. 




rig. 12. Pig. 13. 

Fig. 12, — One d tlie incomplete Monocotyledona. ' A species 
of Anun, in which the staminate and pistillate flowers ore separ- 
ate, and are each scrronnded by nunnte scales; a, pistillate 
flowers; 6, staminate flowers; e, abortive flowera; d, extremity 
ai the spadix. 

I^. 13. — Glnmiferous Monoeolyledan (Wheat, Trilieum) 
consisting of nomeroua flowera b, formed by imbricated bracts 
oallBd glameUea or pales, and all covered by 2 bracts a a coUed 
glamea ; at, etameiDB, 
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CiASS m.— ACOTYLEDONES (ACROGEN^) in whicli the 

Slants are either entirely oellnlar, oi consist partly of Bcalari- 
mnveasela; the stem, when woodj,iaacrogcmonB; stomata 
occiU' in the higher orders ; the leavea &re either veinlesa or 
have a forked venation; no flowera are preaent; the repro- 
dnctiva organs consist of antheridia and archegonia; spores 
or cellnlar embryos are produced, which have no cotyledoiis. 
Under this claas there are two divisions ; — 

Sub-elaea I. — Aceogen^ (Corhoobs«), with a distinct 
item, bearing leaves and branches. Fig. 14. 

ExampUe. — Fenu, club-mosses, horsetails, and iposses. 

Sub-class II. — Tkalloobhtx (Cellitlakes), having no 
distinct stem or leaves, but forming a cellular expansion 
of Tations kinds called a Thsllus, wUch bears the organs 
of reprodnctioa Fig. 15. 

S^mpki, — Lichens, seaweeds, and fungi. 




Fig. 14 Fig, 15. 

Fig. 14. — An Acrogenotts Acotyledon (Royal Fern, Osnainda 

regaSs), with an axis and leaves. The opper part of the frond, 

/, bears the fructilicBtJon, 9, in the form of sporangia and spores. 

Fig. 16.— ThaUogenons Cryptogam (Lichen called Parmelia), 

' ~ f cells, and having rounded spota of fructification 

ninnte genna. 
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QUESTIONS. 

1. What is meant by an artificial system of classification ? 

2. What is meant by a natural system of classification ? 

3. Compare these two systems. 

4. On what characters are the Linnsean classes founded ? 

5. On what characters are the Linnsean orders founded ? 

6. What is meant by the natural system of classification? Ex- 
plain its principles. 

7. Give a natural division of plants founded on their tissues. 

8. Give a natural division of plants founded on the embryo. 

9. Give a natural division of plants founded on the stem. 

10. Give a natural division of plants founded on the venation 
of their leaves. 

11. Give a natural division of plants founded on their organs 
of reproduction. 

12. Divide flowering plants according to the number of parts 
in each floral series. 

13. Mention the three great classes of the natural system. 

14. Give the characters of each of these classes. 

15. Give an example of each of these classes. 

16. What are the sub-classes of dicotyledonous plants ? 

17. Define each of these sub-classes. 

18. What are the sections of calycifioral plants ? Define them. 

19. Give the sections of monochlamydeous plants. Define 
them. 

20. Give the sub-classes of monocotyledonous plants. 

21. Define these sub-classes. 

22. What are the sections of the petaloid monocotyledons ? 
Give their characters. 

23. What are the sub-classes o| acotyledonous plants ? 

24. Give the characters of these sub-classes. 

When farther advanced, the pupil should be asked to give ex- 
amples of each of the classes and sub-classes. 



CHAPTER III. 

CHARACTERS OF THE CLASSES, SUB-CLASSES, AND OF SOMI! 
OF THE ORDERS OF THE NATURAL SYSTEM. 

In this chapter it is proposed to give the characters of 
the classes and sub-classes of the vegetable kingdom ac- 
cording to the natural system, and to illustrate them by 
a few of the more important orders represented in the 
British flora. By this means the pupil will acquire the 
method which must be followed in referring plants to 
their places. The Linnsean system may be used as an 
index or key to the natural method ; this plan is adopted 
in Babington's Marmal of British Plants j and in Hooker 
and Amott's British Flora, In Bentham's Handbook of 
British Botany, and in Hooker's Student^s Flora of the 
British Islands, the natural system of arrangement alone 
is used. Such books as these are necessary in determin- 
ing the names of plants met with in the fields. In the 
present work we shaU only explain the principles of 
classification, and give examples of the method to be 
pursued in ascertaining the names of genera and species. 
Those who desire to enter into the subject more fully, I 
would refer to my Mcmvual of Bota/ay or my Outlines of 
Bota/ny, 

DIVISION A. 

Plants with Stamens and Pistils, fertilised by means 
of Pollen.— Phanerogamous (Flowering) Plants. 

CLASS I.— DICOTYLEDONES. 

This is the largest class in the vegetsiXAa \5m%^QvsL» ^^^^ 
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plants included in it have a cellular and vascular system^ 
the latter consisting partly of elastic spiral vessels. The 
stem is more or less conical, and exhibits wood and true 
bark. The vascular bundles are indefinite. The wood 
is exogenous, i.e., increases by additions at the periphery, 
the oldest audi hardest part being internal ; it is arranged 
in concentric circles. Pith exists in the centre, and from 
it diverge medullary rays. The bark is separable, and 
increases by additions on the inner surface. Between the 
bark and wood there is a cellular layer called the cambium 
circle. The epidermis is furnished with stomata. The 
leaves are reticulated, and usually articulated to the 
stem. The flowers are formed upon a binary or quinary 
type, and have stamens and pistils. The ovtdes are either 
Ssed in an ovary, and fertilised by the appUcation of 
the poUen to the stigma, or they are naked and fertilised 
by the direct action of the pollen. The embryo has two 
or more opposite cotyledons. 

Sub-class I. — ^Thalamiflorje. 

Calyx and corolla present; petals distinct, inserted 
into the receptacle (thalamus) ; stamens hypogynous. 
The name Thalamiflorss is derived from the circum* 
stance that the different whorls of the flower (calyx, 
corolla, stamens, and pistil) are inserted separately on the 
part called the thalamus, which is situated at the upper 
end of the flowerstalk (fig. 1). 

Various methods may be followed in the arrangement 
of the orders under the sub-classes. We commence with 
the Ranunculus order, because in it all the parts of the 
flower — sepals, petals, stamens, and carpels — are distinct 
and separate. It would be impossible, in the narrow 
limits of an elementary work, to give descriptions of all 
the orders of plants. We shall take some of the common 
British plants, and by means of them point out the char- 
acters of a few of the more important natural orders 
under which they have been placed. 
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Order IlANtniCDLACE«, the Crowfoot Family. Sepals 
3-6, frequently 6, deciduoiia (fig. 16, e). Petals S-15 

(fig. 16, pe), rarely abortive, sometimes anomalous in 
lorm, occasionally with scales at the base. Stamens 
usually indefinite, hypogynous (fig. 16, e); anthers 
(adnate) firmly adhering to their Btalk (figs. 18, 19); 




Kg. 17. 



Fig. 18. 



Fig. 16. 



Kg. 19. 



carpels numerous, one-celled (fig. 16, jn), usually dis- 
tinct ; ovary containing one inverted ovule (fig. 20, g), 
or several united to tho inner edge. Fruit various, either 
achenes (fig. 21) or follicles, sometimea Bucculent. Seeds 
with hard albumen, erect or pendulous ; embryo small 
(fig. 21, e). Herbaceous, rarely sbrubby plantB, having 
simple, often much divided leaves, 'with sheathing stalks. 
Juice watery. The plants of the order are found in cold, 
damp climates, and in the elevated regions of warm 
countries. The order has narcotico-acrid properties, and 

Figs. 16 to 22 exhibit the organs of fractiSoation of a Sajtun- 
evhit, to illnstrato the natarol i^er Banimculaceie. 

Pig. 16. — Flower out vertioaUy. c, Calyi. pe. Petals, t. 
Stamens, pi. Pistil compoaad of several oarpela on a receptaols 

s^. 17. — Diagram of the flower, showing five imbricated 
aepab (t.e., lying over each other like tiles on a nouae), five petals 
alternating with the sepals, indefinite atomena in several whorla, 
and nnmerous carpels or ocbenes m the centre. 

Fig. IS. — Adnate anther seen on the outer side. The anther 
is in this instance eztroraa (opening on the back or outer sidej. 
In the piEony it ia introrae (opening on the face or inner sidfiV 

Fig. 19. — Adnate anther viewed QU&eVnni'a. 
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the plants are usually more or less poisonous. The 
acridity is frequently volatile. It varies in different parts 
of the plants, and at different seasons. 





Fig. 20. Fig. 21. 

To illustrate the order, take the common buttercup, 
which belongs to the genus Ranunculus, and dissect it 
carefully. There are three species of Ranunculus called in 
common language buttercups : — (1) Romunculus hulhosics, 
bulbous cro-wfoot (fig. 22), having its sepals reflexed, flower- 
stalks furrowed, and root biilbous ; (2) Ranunculus 
repenSy creeping crowfoot, which has a stem with runners, 
its flowerstalks furrowed, its sepals not turned back, 
and its root not bulbous; (3) Ranunculv^ dcris, upright 
meadow-crowfoot, which has its flowerstalks rounded 
(not furrowed), its sepals not turned back, and its root 
not bulbous. 

Take the bulbous crowfoot, as shown in ^g, 22. 
First there is seen the bulb at the base, from whence the 
roots are given off. This bulb must be regarded as a 
short thickened stem. From it the leaves proceed up- 
wards and the roots downwards. There is a cluster of 
radical leaves; each of these is cut into three stalked 
leaflets, which are again divided into three lobes. On 
the flowerstalks, a' a" a'", are also seen cut leaves with 
narrower divisions. The peduncle, a, ends in a flower 

Fig. 20. —Vertical section of the ovary o, showing the erect 
OYule g. 8, Sti^a. 

Fig. 21.— -Fruit or achene cut vertically. /, Pericarp, t, Sper- 
mod&em or integument of the inverted seed, jp, Perisperm or al- 
bnmea, between fteaby and homy, c, Mimitft exuiVsrjo, 
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f, which termi&Ettes the first axis ; the flower, /", ter- 
minates the second axis, a" ; and the flower, y", termin- 
fttea the third axis, a'". The peduncle below the flower 
is furrowed. The :dower consistB of calyx, corolla, 
stamens, and pistU. The five sepals of the calyx are 




Pig 22. 



turned down (reflexed), the five yellow petala have a pore 
at the base covered by a scale j the etamena are hjipogjn- 
ous, very numerous (twenty or more, indefinite), and 
consist of filaments and anthers which open on the side 
furthest from the pistil (extrorae). The pistil consists 
of numerous green carpels (fig. 20), each containing one 
ovule. These carpels, when ripe, form single-seeded seed- 
vessels (achenes), which do not burst, but fall to the 
ground entire. On making a section of the ocbene, the 
fdngle ereot seed is observed (fig. 21), containing «. Msali. 
Jig. 22— Jiaiiimonlm bnlboaua. BviftiiTOa istiwdQiJt. 
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embryo and a quantity of white nourishing matter (albu- 
men or perisperm). Some species of Ranunculus are dis- 
tinguished by the leaves not being divided. 

The Marsh Marigold (GaUha) is like a Banunculus, 
but it has no corolla (only a calyx with yellow sepals), 
and the fruit consists of seed-vessels (follicles) which con- 
tain several seeds, and open on the side next the centre 
of the flower. The mode in which the sepals are arranged 
in the bud (aestivation) is the means of distinguishing 
clematis from anemone, which both belong to this order ; 
in the former the aestivation of the calyx is valvate or 
induplicate (parts not overlapping each other), in the 
latter imbricate (overlapping). 

In some Ranunculaceous plants — such as monkshood, 
larkspur, columbine, and hellebore — the sepals or petals, 
or both, are peculiar, and occur in the form of hollow 
tubes or spurs. 

The next Thalamifloral order we shall take is also well 
represented in Britain, having the parts of the calyx and 
corolla, as well as the stamens, separate, but the carpels 
united together. 

Order Crucipere, the Wallflower and Cress Family 
(fig. 23.) — Sepals 4, deciduous. Petals 4, hypiogynous, 
alternating with the sepals, deciduous, cruciate, or 
placed crosswise. Stamens 6, tetradynamous (figs. 
25, 26), two shorter solitary (fig. 26 e'), four longer 
(fig. 26 e") in 2 pairs. Green glands between the 
petals and stamens and the ovary (fig. 26 g). Ovary 
superior, with parietal placentas, which meet in the 
middle, forming a spurious dissepiment (replum) {fig, 
27 c)] stigmas 2 (25 a). Fruit a siliqua (figs. 28, 29), 
or a silicula, opening by two valves, which separate from 
the replum. Seeds attached in a single row by a short 
stalk to each side of the placentas ; no albumen ; embryo 
with the radicle folded upon the cotyledons. — Herbaceous 
plants, with alternate leaves, and yellow or white, rarely 
purple, flowers, without bracts. This order is well 
distinguished by its tetradynamous stamens and its 
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fruit Most of the plsEta belonging to this order a 
European 







Fig. 25. 

Pig. 23. Craoiferons flower of Wallflower (Cheirantkia Cfheiri). 
e, Sepala. ] pp, Fetala orriuiged li^o the pirta of a cross. (, 
stamen. 

Figs. 24-31.— Organs of fmotificafion of Eryaimitm lanceola- 
tum. one of the Crucifene, 

Fig, 24.— Diagram of the flower, showiog the arrangement of 
four sepals, four petals alternating with them, six telradynamoos 
Btamens, and a siligua with replnm in the centre. 

Pig, 25.— Vertical section of the flower, e, Calyr. p, Petftls. 
t, Stamens, o. Ovary kid open, x, Stignm, 

Fig. 26. — Flower deprived of its envelopes, c e, Soars left by 
the &11 of the sepals, g. Glands which are situated at the base 
of the stamens. «', Two short etamena. «", Four long stomeui 
in two pairs, p, Pistil. 

T7£ C 



94 STSTEUATIC BOTANT. 

The order has been Bubdlvided into sections, accord- 
ing to the mode in 'which the radicio of the embryo 
is folded on the cotyledons, as well as according to 
the nature of the fruit. The distinctive characters 
taken from the embryo are minute, but they can 
be seen in the ripe seed on remoring the outer cover- 



Fig. 28. Kg. 29. Fig. 31. Fig. 30. 

ing. As the embryo occupies the whole of the in- 
terior of the seed, it is seen whenever the coat of 
the seed is taken off. Thus, take the entire ripe 
seed of mustard as sold in the shops, and ailer soak- 
ing it in warm water, remove the outer covering, 
and the little embryo will fail out. By the naked eye, 

Pig. 27. — Horizontal sectaon of the ovary, g, Oviiles. e, 
Spunoua dissepiment (replom) which divides the ovary into two 
cavities. Thia replum ia formed by tbe placentas. 

Fig. 28. Sliqua or long pod. 

Fig. 29. Siliqua with one of its valves removed, in order to 
show the seeds attached to the aides of the replnm. 

Fig. 3a Verticul Bection of the eeed. /, Small stalk. I, 
Covering of seed swoUen. at the nomiahing point, a. r. Radicle, 
e. Cotyledons. 

Fig. 31. — Horizontal section of the seed. I, Covering of seed. 

r, lUdicle. c, Cotyledons with radicle on their back. 
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or by means of a lens, the cotyledons may be seen folded 
on the small root (radicle). The radicle in other cases 
lies on the edge of die cotyledons, which are not folded 
(fig. 30), while at times it lies on the back of the coty- 
ledons (fig. 31). 

As regards the fruit, there are marked differences in 
cruciferous plants. The pod may be long and narrow 
(a siliqua), with two valves opening lengthwise, when 
the fruit is ripe, as in wallflower; or it may be short 
(a silicula), with the partition in its broader diameter, 
with flat or convex valves, as in whitlow grass; or it may 
be a short pod, with the partition in its narrower diameter, 
on account of the valves being each folded, as in shep- 
herd*s-purse; or it may be a pod divided by transverse 
partitions, each division containing one seed, as in the 
radish; and at times the pod is short and contains only 
one seed, as in woad. In books describing British plants 
you will find cruciferse systematically arranged according 
to these characters. 

There are no poisonous plants in the order. Many of 
the most common culinary vegetables belong to it, such 
as cabbage, cauliflower, turnip, radish, cress, horse-radish, 
etc. They contain much sulphur and nitrogen, and, on 
this account, when decaying, give off a disagreeable odour. 
Many garden flowers, such as wallflower, stock, rocket, 
and honesty, are found in this order. 

Many common weeds serve as illustrations. Let us 
take the common wallflower {Cheircmthus Oheiri), It is 
a somewhat shrubby plant, growing often on rocks and 
walls. The leaves are narrow and tapering to each 
end (lanceolate), not divided, and covered with closely- 
adpressed hairs, which, when examined by the lens, are 
found to be forked. The flowers are on stalks, and their 
inflorescence is a raceme or a corymb. The sepals are 4, 
erect, and 2 of them are enlarged at the base. The petals 
are usually yellow, 4, arranged crosswise, with the lower 
part (claw) narrow. There are 4 long and 2 short sbaxs^^Kos.^ 
which are izjpogynous. The fruit \a 2u «^Q^^^«SSa. ^ 
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short style surmouiited by a stigma, which has 2 spread- 
ing lobes. The radicle of the embryo lies at the edges of 
the 2 cotyledons, marked thus O = , where is the radicle, 
and = the cotyledons. 

The common stock (Matthiola) differs from the wall- 
flower chiefly in having the lobes of the stigma not spread- 
ing, and either thickened at the back, or with a horn at 
the base. 

The common mustard of the fields (Sinapis a/rvensis) is 
another cruciferous plant, with a siHqua which can be 
easily examined. 

To illustrate the division with short pods and a broad 
replum, take the common scurvy grass of the sea-shore 
{Cochlearia officinalis). In this plant the radical leaves 
are somewhat kidney-shaped and stalked, while those of 
the stem are oblong and have no stalks. The flowers 
are white. The pod is oval or globular ; its valves very 
convex, with a prominent rib in the middle; the seeds 
are numerous. The plant called honesty in gardens shows 
this division well. In the shepherd's-purse (Capsella 
Bursorpastoris) you have an example of the division in 
which the plants have short pods and a narrow replum. 
The radical leaves — i.e., the leaves at the base — ^are often 
pinnatifii, the upper ones embrace the stem; the leaves 
are very varied in their form. The flowers are small and 
white. The fruit is a triangular silicula, with a heart-like 
division at its apex (obcordate). The valves are boat- 
shaped, and not winged as in penny-cress {Thlaspi). The 
seeds are many and attached to the narrow replum. The 
jointed charlock or wild radish of the corn-fields {Ra- 
plmnus Raplmnistrurn) shows a peculiar jointed or beaded 
siliqua, each of the joints containing one seed. 

We next take a family in which there are marked 
irregularities in the flower, and a cohesion of the stamens, 
which at once separate it from those already illustrated. 

Order Violace^, the Violet Family. Sepals 5, per- 
sistent, usually elongated at the base. Petals 5, unequal, 
lower one spiuTed (fig. 33). Stamens 5, anthers 2-celled, 
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doliering, iritih a prolongation at the top and two project- 
ing processes below (fig. 34). Ovaiy unilocular; style 
single, sli^tly curved, with an oblique hooded atigma 
(fig. 34, s). Fruit a 3-vaIved capsule, opening by three 







frnit with parietal placcntm. 

Fig. 33. —Section of the flower of a, Violet, Bhowing the 
ipuired petal, with a staminal appendage within it, and the 
OTaty with numarouB ovulea. 

Fig. 34. — rive atamena of a Violet united by their anthers, 
two of them with long filiionn appeadagea, a; oblii^uely hooded 
atiffma in the centre, «. 

^hg. 35. — Fruit of the Pansy opening in a loculioidal manner 
hy three valves. Seeds nmnemua in the middle of t^ valves. 

Fig. 36. — .^atcopal eeed of the Pansy cut yerticaliy, showing 
the straight embryo, ^l, with the cotyledons, cot, in the midst <» 
•Ibomen, aL The hilum is marked h, the ch^aza cA, and tha 
«phe T, 
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valves, placentas on the middle of the valves (fig. 35). 
Seeds numerous ; embryo straight in the axis of fleshy 
albumen (fig. 36). Herbs or shrubs, with alternate, 
rarely opposite, leaves, having persistent stipules. They 
are natives of Europe, Asia, and America. 

To illustrate this order, take the common wild pansy 
(Viola tricolor). This species is the origin of all the 
cultivated varieties of pansy. The stem is angled and 
branched, and bears oblong crenate leaves ; the stipules 
are pinnatifid, with a large lobe at the end ; the sepals 
are 5, and they are prolonged at the base so as to project 
downwards ; the corolla consists of 5 petals of different 
sizes, the lower one having a hollow spur ; the stamens 
are 5, united by their anthers, and two of the lobes send 
long processes into the hollow gpur of the corolla. The 
upper petals are purple, the lateral bluish, and the lower 
one yellow, hence the name tricolor ( three-coloured ). 
There are several other species of British violet, such 
as the dog-violet, the wood-violet, the hairy violet, the 
March violet, or the «weet violet. They are distin- 
guished by their leaves, stipules, peduncles, and antherine 
spurs. 

The next Thalamifloral fanuly to which we call atten- 
tion, is one which contains many common weeds found 
in the garden, the fields and woods, as well as by river- 
banks and rdad-sides. 

Order CARYOPHYLLACEiE, the Camatiori. and Chickweed 
t'amily. — Sepals 4-5 (fig. 37), separate, or united in a 
tube (figs. 38 c, 45 c), persistent, i,e., remaining after 
the flower withers. Petals 4-5 (fig. 45 p), with a claw 
often bifid or bipartite. Stamens (fig. 38 e) usually 
double the ntimber of the petals. Ovary single, often 
stalked (fig. 38 g)y composed of 2 to 5 carpels (fig. 39), 
which are usually imited by their edges; stigmas 2-5 
(fig. 38 «). Capsule imilocular (figs. 44, 40,) 2-5-valved, 
opening either by valves, or more commonly by twice 
as many teeth as stigmas (figs. 40, 42); placenta in 
ilie ajda of the finiit (fig. 40, pY ^^^^"a numerous. 
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vith mealy albumen, and the embryo snrroimding it 
(fig. 41 ), — Herbs, with opposite, entire, exstipulate 
leaves, and definite inflorescence (fig. 43). They inhabit 
ohiefiy temperate and cold re^ODS. The order has been 





divided into two Bub-orders — viz., 1. Aleineoi, sepals dis- 
tinct (fig. 43); 2. Silenete, sepals cohering (fig. 45). 

Figs. 37 to 45. — nimtrations of the natural order Caryo 
phyllacen. 

Fig. 37.~BiagTam of the fiower of SttUaria media, common 
Cbickveed, belongiog to the natural order Caryophyllaceie, aab- 
Order AlgineB, The flower consists of five imbricate lepals, five 
alternate petals, five stamens, a unilocnlar ovtuy, with a free 
central placenta, and numeroua ovules. 

Fig. 38.— Section of the flower of Dianlh-ux Caryophylliu, Car- 
nation, belonging to Bub-ordcr Silenete. c, Gamoaepaloos calyx ; 
p, petals, cohering with the atameuB at tbe base ) «, stamena ; 
ffi gynophore or thecaphore, i.e., the stalk Bupporting the ovary; 
o, ovary with central placenta and ovules ; e, two stigmaa, whioh 
have papilla all along their inner surface. 

Fig. 39. — Horizontal section of the ovary in a very young 
state, showing the partitionH, c c, whioh divide the ovary into 
two cavities. These divisiona ultimately disappear, leaving the 
placenta, ji, bearing' the ovules, Itee in the ceiAte. 
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The plants of the order are usually insipid. The 
greater part of them are weeds, but some are showy 
garden jflowers. To the latter belong the varieties of 
carnation or clove-pink, picotees, bizarres and flakes, and 
numerous species of pink and campion. 










Fig. 40. Fig. 41. Fig 42. 

The order CaryophyllacesB may be illustrated by many 
common British plants. In the sub-order Alsinese we 
meet with the common narrow-leaved mouse-ear chick- 
weed (Oerastium triviale). The stem is hairy and viscid, 
and bears leaves somewhat lanceolate in form. The 
inflorescence is a definite corymb — ^the central flower 
expanding first, and each axis dividing into two. ' The 
calyx consists of 5 sepals, which are as long as the small 
flower-stalk and the corolla, but only about half the 
length of the curved fruit. Petals are 5, cloven; stamens 
10, inserted below the ovary; pistil composed of 5 imited 
carpels, with 5 styles. Fruit opening at the top by 10 
teeth. The mode of inflorescence is seen in ^g, 43. 

Fig. 40. — Capsule of Lychnis gitJtago at the'period of dehiscence, 
cut vertically, to show the seeds, g, grouped in a mass, on a free 
central placenta, p, 1, capsule entire ; 2, capsule cut lengthwise.. 

Fig. 41. — 1, Seed entire; 2, seed cut vertically, t, Sper- 
moderm, or covering of the seed, c, Peripherical embryo, sur- 
rounding the mealy albumen, p. 

Fig. 42. — Capsule or dry seed-vessel of Cerastium triviale, 
after dehiscence, c. Persistent calyx, p, Pericarp dividing at 
the apex, v, into ten teeth, which indicate the summits of as 
many ralves united below. 
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wMcli stows the flower-stalk and flower of species of 
Cerastimn; and the seed-vessels are seen in fig. 44. 




Fig. 43. 

Another plant common in woods, which illustrates this 
division of the Caryophyllacese, is the greater stitchwort 
{Stellaria Hohstea), It has a nearly erect stem, with 
sharp and rough angles, and bears lanceolate leaves drawn 
out into a point, placed opposite to each other. The 
flowers are large and white; calyx of 5 sepals; corolla 
of 5 deeply-cleft petals, which are twice as long as the 
sepals; stamens 10; pistil with 3 styles, and capsule 
opening with 6 teeth. The common chickweed {Stellaria 
TTiedia) is distinguished by its ovate or egg-shaped leaves. ' 

In the sub-order Silenese, the plant most easily examined 
is the common red campion {Lychnis dioica). In this 
case we meet with staminate flowers on one plant and 

Fig. 43. — Inflorescence of Cerastium grandiflorum. b b b. 
Opposite bracts produced at each of the branchings. The letters, 
a accented, mark the primary, secondary, tertiary, and quater- 
nary axes. The primary axis, a', ends in a flower which has 
gassed into fruit. Inflorescence determinate. Evolution of 
owers centrifugal. 
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pistillate flowers on another plant. The plant is there- 
fore called dioecious. It has a stem 1-2 feet high, bear- 
ing ovate acute leaves. Inflorescence definite. Sepals 5, 
united. Petals 6, pink-coloured, cleft, and with a crown, 
i.e., scales near the upper part of the petals. Styles in 
the pistillate flower, 6. Capsule opening by 10 recurved 
teeth. Placenta in the axis covered by numerous seeds 
(fig. 44.) The common pink (Dianthus) is distinguished 
by its 2 styles, seed-vessel opening by 4 teeth, and scales 
at the base of the calyx. These characters are shown 
in the carnation (fig. 45). The catchfly (Silene) has 3 
styles and 6 teeth in its seed-vessel* 





Fig. 44. Fig. 45. 

Attention is called to the natural order Malvaceae, 
the Mallow family, and the natural order Geraniacese, 
the Geranium or Cranesbill family, which are charac- 
terized in part by the cohesion of the filaments of the 
stamens, so that the plants are Monadelphous. The fruit 
consists of several dry carpels, each containing one or 

Fig. 44. — ^Pistil of Cerastium hirsutum cut vertically, o, Uni- 
locular or one-celled ovary, p. Free central placenta, g. Ovules. 
8, Styles. 

Fig. 45. — Polypetalous flower of Dianthus monspessulanus. 
h, Scales at base of calyx, c, Calyx. • p i?, Petals with their 
claws, o, approximated. 
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more seeds. In geranium there are 6 styles attached to a 
central beak-like axis from which they separate by cur- 
ling from below upwards, carrying the seed-vessels with 
thenii 



QUESTIONS. 

1. What is meant by phanerogamous plants ? 

2. Give the character of the cLskss Dicotyledons. 

3. Define the snb-classThalamiflorse. 

4. Give the essential characters of the natural order Banuil* 
culaceae. 

5. Describe the fruit of the crowfoot family. 

6. How do the anthers of crowfoots open? 

7. What are the species of ranunculus called buttercups ? 
Separate them from each other. 

8. Mention some of the Banunculaceae in which the corolla is 
wanting. 

9. Mention some irregularities in the petals of the crowfoot 
order. 

10. Give the essential characters of Cruciferae. 

11. Mention the kinds of fruit which are met with* in the 
cruciferous order. 

12. Mention peculiarities in regard to the embryo of Gruci- 
ferae. 

13. On what characters are subdivisions of the order Omci^ 
fersd founded ? 

14. Mention a few cruciferous British plants. 

15. Give the essential characters of Violacese. 

16. Mention a peculiarity in the petals. 

17. Mention some peculiarities in the stanlens. 

18. Define Oaryophylldceae, otid mention some plants found iil 
the order. 

19. Whit are the subdivisioiis of the chibkweed order ? Give 
their iihetracters. 

20. Explain the mode in which the seed-vessels of the carnation 
and the red campion open. 

21. What relation do the valves or teeth of the seed-vessels of 
CaryophyllacesB bear to the styles ? 

22. What kind of inflorescence occurs in the chickweed or 
carnation order ? 

We now pass on to the second sub-class of Dicotyle- 
donous plants. 
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b-Class n. — Caltcifloejl 



In the plants belonging to this sub-claaa, calyx and 
corolla are present;, the petals are distinct or united, and 
tJie stamena are attached to the calyx — being perigynous 
or epigynous. 

Section 1, — Folyfetals. — Petals separate, stamens 
attached to the calyx, perigynous or epigynons. 

Thifl section may be illuBtrated by the legumiitouf' 
rosaceous, and umbelliferous orders. 




Fig. 46. Fig. 47. 

Order Leaoumoax, the Pea and Bean FamOy. — Calyx 
has five segments (iig. 47 c c), wiQx the odd one inferior. 
Petals nsuaUy 5 (figs. 46, 47), and unequal, oft«n 
papilionaceous, with the odd petal superior (fig. 47 e), 
st^ens usually monadelphous or dtadelphous (fig. 47 t). 

Figs. 46-50.— Organs of fmctifioation of Laihyraa odoratus, 
sweet-pea, a papiliouaceoua Cower, showing tho Htructurs of tlie - 
natural order liegumiuosfe. 

Fig. 46.— Diagram of tha flower, ehowing five divisions of ths 
oalyi, 5 petals, consisting of 2 paJts forming the oarioa, 2 aliBj 
and the vexillum (standard), which ia superior; 10 etamens 
diadelphous; ovaiy l-celled, formed by a single carpel; one of 
the o^iles shown with its stalk attached to the ventral suture. 

Fig. 47- — Longitudinal section of tha flower of Lathynui odor- 
atm. e c, Calyi, with five HOgmaiits. e, VexiUum or standard, 
being the superior petaL a. One of the ads, or wings, c a. One- 
half of the carina, or keel. (, Tube of the stamens, the S! '~ 



being united in two bundles (diadelphous). o. Ovary laid open 
showing the ovules attached to tha placenta, on tha ventnu o 
apper sntura. *, Stigma, at tha apex of the style, which is 0( 
tmaous with the ventral suture. 
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Ovary enperior, l-celled, consifiting usually of & solitary 
caipel (fig. 47 o). Fruit a legume (fig. 48). Seeds 
solitary or several (fig. 49) ; embryo exaJbuminoua (fig. 
60). — Herbaceous plants, shrubs, or trees, with alternate, 
usually compound leaves, having two stipules at the base 
of the petiole. The flowers are frequently papilionaceous, 
and the fruit is leguminous; and by the presence of 
one or other of these characters the order may be 
recognised. 





Fig. 48. 
The plants of the order are widely distributed over the 

The order haa been divided into three sub-orders : — 
1. PapiHonacece ; papUionaceoua flowers, petals imbri- 

Fig. 48.— Fruit of pea, a Icgumo or pod, formed by two valves, 
irpenmg by the venteal and dorsal suture. Seeds attarfied on 
each side of the ventral suture, curved upon tliemaelves, having 
a marked hilum and etaDi. 

Fig. 49.— A seed aeparated. /, Stalk of seed, e, Point where 
Donrishiiig vessels reach the embryo, m, Opening in seed. 

Fig. 60.— Embryo, which occupies the entire seed after the 
covering is removed, cc, Two cotyledona separated: in this 
oaaa they are fleshy and remain under ground during germiuatioii. 
g. Young steni. r, Kadiole. 
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cated in aestivation, and upper one exterior. Examples — 
Broom, pea. 2. CoesalpiniecB ; flowers irregular, petals 
imbricated in sestivation, upper one interior. ExamtpUs 
— Cassia, logwood. 3. Mimoseoe ; flowers regular, petals 
valvate in sestivation. Example — Gum-arabic tree. 

This is a very extensive and a very important natural 
order. It embraces many valuable medicinal plants, such 
as those yielding senna, gum-arabic, tragacanth, catechu, 
and kino; important dyes, as indigo and logwood; many 
valuable timber-trees, as locust-tree and rosewood; plants 
furnishing nutritious food, such as the bean, pea, and 
clover. The properties of the order may be considered 
in general as wholesome, although it contains some, 
poisonous plants, such as the Calabar bean. 

All the British leguminous plant belong to the sub- 
order PapilionacesB, having pea-like blossoms. To illus- 
trate the order, we shall take the common broom 
(Sarothamnus scoparius). The broom is a shrubby plant, 
having a stem 2 to 3 feet high, with angular smooth 
branches; the leaves are stalked, and are arranged in 
threes (temate); the upper ones, however, are simple (not 
compound) ; the leaflets are inversely egg-shaped. The 
flowers are large, bright yellow, and are either solitary or 
in pairs, with short stalks ; the calyx is two-lipped, the 
upper lip having two minute teeth, the lower three ; the 
staiidard is large, and covers the other parts of the flower 
in bud; the keel is blunt, and finally falls down; the 
stamens are monadelphous, and their tube is split on the 
upper side ; the style is long, curved, and thickened up- 
wards towards the stigma, which is smaU and like the 
head of a minute pin; the pods are dark-brown and 
hairy at the edges, containing many seeds, and when ripe 
they open in an elastic manner, and often with a marked 
noise. 

Most of the British plants in the order are diadelphous. 

This chat^cter is seen in the vetches, the everlasting pea, 

the trefoils, and the bird's-foot trefoil, in which there 

are nine stamena united by their filaments, and one 
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separate. The leaves of the British species are either 
solitarj, or they are temate or piDnate. Pea-blossoma 
and legumes are present in all the Britisli plants of the 

Order Bosacbm, the Eose FamOy (figs. 61 to 61). — 
Calyx 4-5-lob6d {fig. 52 c c), the fifth lobe enperior. 
Petals B3 many as Uie divisions of the calyx, often 5 (fig. 
52 pe), sometimes wanting, generally regular. Stamena 




Fig. 51. Fig. 52. Kg 53. 

perigynous, definite or inde£nite (fig. 52 e). Ovaries 
superior, eitlxer solitaiy or several, one-celled (fig, 54). 
Frnit, aclienes (fig, 60), or dnipes (fig. 55), or follicles, 
or apples, — Herbaceous plants, or dirubs, or trees, with 
simple or compound, alternate, stipulate leaves. They 
are found chiefly in the cold and temperate climates of 
the northern hemisphere. Some are found on high 
mountains within the tropica, and a few occur in warm 
regions. The superior odd lobe of the calyx distinguishes 
this order from Leguminosce. 

The order has beea divided into the following sub- 
ordera: — l.Jtosece; calyx-tube, becoming fleshy and cover- 
Figs. 31-53. — Organs of fructification of a kind of bnuubla 
(ituiiw strigoiUi), illustrating the natur^ order Roaacen. 

Fig. 51. — Diagram of the flower ; five divisions of the caljrx, 
with its fifth lobe superior, 5 petala, indefinite perigynous 
Btamens, and numerons carpels. 

Fig. 52. — The flower cut vertically, ce. Calyx, pe, PetalB. 
e, St^ens. d, Disk, lining the haae of the calyx, upon which 
the stamens are inserted, pi, Fintil compoaed of several carpels. 
Fig. 53.~Aiither separated, with the upper part of the fila- 
ment seen on the outside. 
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ing numerous hairy achenes (fig. 59.) Eocample — Rose. 
2. PoUntilleoe; fruit consisting of numerous aclienes on 
an elevated receptacle. Eocample — Strawberry. 3. Scun- 
guisorbece; petals 0, stamens definite, often i (fig. 61). 
Example — Lady's-mantle. 4. Amygdaleoe ; styles termi- 
nal, fruit a drupe. Example — Cherry. 5. Spirceece ; 





Fig. 58. 



Fig. 54. 



Fig. 55. 




Fig. 57. 




Fig. 58. 



fruit consisting of numerous follicles. Exa/mple — Queen 
of the meadow. 6. Pomace ; fruit a 1-5-celled fruit like 
the apple (pome). Example — ^Apple. 

Many of the plants of the order yield edible fruits, 
such as raspberries, strawberries, brambles, plums, apples, 
pears, quinces, cherries, almonds, peaches, nectarines, 
and apricots. Some are astringent, others yield prussic 
acid. 

We shall illustrate the order, in the first place, by the 
genus Rosa, which is easily distinguished by its fruit, 
commonly called the hep of the rose. This fruit consists 
of the calyx, with a fleshy covering inside, bearing numer- 
ous hairy achenes, each terminated with a long style. 

Fig. 54. — Ovary, o, cut vertically, g^ Suspended seed. «, 
Lateral style. 

Fig. 55. — Fruit. /, Succulent carpels with the persistent 
calyx, c, connected with which the withered filaments are seen. 

Fig. 66. — ^Vertical section of a carpel. «, Lateral style, w, 
Mesocarp. e, Endocarp. gr, Seed. 

Fig. 57. — Horizontal section of the exalbuminous seed. <, 
Integument, c, Cotyledons of the embryo. 
Fig, S8, ^Embryo isolated. It fills the entire seed. 
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Tibfi tube of the calyx is contracted at its orifice, and the 
limb of the oaSyx is seen on the top of the hep. The 
foaea have prickly stems, pinnate learea, with stipules 
coherent to the leaf-stalk. The Bumet rose is the com- 
mon Scotch rose, found, abundantly on saudy soils. The 
dog-rose, the sweetbrier (fig. 59), the downy-leaved rose, 
and many other species, belong to the genus. 




Fig. 60. 

ExEunine the common wild strawberry (Iragaria vesea), 
and you will find a short stem sending off runnera, which 
root as they extend, bearing temate leaves; flowering 
stem erect, and producing few flowers; a double calyx 
with Ave large and five small segments alternating; five 
petals ; numerous stamens adhering to tbe calyx ; single- 
seeded carpels on the top of a succulent receptacle; styles 
lateral, arising from near the base of the ovaiy {fig. 60). 
In the strawberry the edible part is the juicy receptacle, 
whereas in the raspberry the receptacle is not eaten, but 

Fig. 69. — Polypetalons flower of Bosa rtibiginosa, the Bweet- 
brior. b, Bract or floral leaf, el. Tube of calyx, which forma 
the conspicuous part of what is commonly called the fruit, ef, 
ef, cSt </, Sepals of the calyx, p pp p, FetaU, without a claw. 
e, Stamena attached to the calyx. 

Pig. 60.— Carpel of strawberry. O, Ovary. (, Style ariaing 
from near the base, and becoming basilar by the mode in which 
the ovary is developed ; the «tyle, however, atill indicatin^t ^% 
orsauic apex of the ovary. 

17e D 
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the succulent carpels are used. The cinquefoil (PotentiUa) 
differs from the strawberry in having a dry receptacle. 
In the lady's-mantle {Alch&niiUa vulgaris, fig. 61) the 
corolla is wanting, the parts of the flower are arranged in 
fours, the finiit consists of a single achene, and the style 




J'' 



Fig. 61. 

is lateral; the leaves are rounded and plaited, and from 
7-9-lobed. The cherry and peach have drupaceous fruit; 
the apple and pear have fleshy fruit formed of Ave car- 
pelsy and the queen of the meadow {Spvrcea) has follicles 
for its firuit. 

Order UMBELLiFERiE, the Hemlock Family (figs. 62- 
66). — Calyx superior, 5-toothed or entire. Petals 5, in- 
serted on the outside of a fleshy epigynoue disk, often 
with inflexed points (figs. 63, 64). Stamens 5, alter- 
nate with the petals (figs. 63, 64). Ovary inferior, 
2 -celled, crowned with a double disk (64 ge)\ ovules 
solitary, pendulous; styles 2, distinct (fig. 64 a). Fruit 
(figs. 65, 66) formed by two achenes, which adhere by 
their faces to a common axis, from which they separate 
/ and are suspended when ripe (fig. 67); each achene is 
traversed by ridges. In the substance of the covering of 

Fiff. 61. — Flower of Lady's-mantle (AhhemiUa imlgaris), with 
A double calyx of 8 parts, four stamens, a basilar style, and a thick 
ring in the throat of the calyx. 
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t^e fruit there are frequently oil-cavitiee, called vittie. 
Seeds penduloos (fig. 66 g), embiyo minute, at the bus 




Fig. 64. Fig. 65. 

of abundant homy albumen (fig. 66 e). — Herbaceous 

plants, often having hollow and furrowed stema, with alter- 
nate, rarely opposite, variously divided, sheathing leaves, 

FigB. 62-66. — Organs of fructification of the common carrot 
(Davciu Carota), to jUuatrate the natural order UmbellifenB. 

Fig. 62.— Diagram of the flower, with a 5-toothed calyx, 6 in- 
9azad jiutals, 6 stamens, and fruit fonned b; two carpels, with 
ridgea and albumen. 

Fig. 83.— The flower viewed from above, showing the petals 
with inflened points and 5 stamens, ge, Epigynoua disk. 

Fig. 64.— Vertical section of tbe flower, p. Petals with in- 
flex^ points, t. Stamens, one incurved at the apex, o. Ovary 
formed by two carpels, adberent to the calyx throughont. », 
Style* and stigmas, ge, Episynous disk or stylopod. 

Fia. 65. — Horizonbd aebtion of the fruit (oremocar;^ -sitb. 
bristly ridges. 
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and umbellate flowers. They are found i^uefly in the 
northern parts of the northern hemu^here. In warm 
countries they occur at high elevations. The order has 
been divided according to the number and aize of the 
ridges on the &uit, the presence or absence of vittte, and 
the form of the albumen. 




Fig. 67. 

The properties of the plants of this order are various. 
Some yield articles of diet, others gum-resins and oUy 
substances, while others are highly poisonous. Accord- 
ing to their qualities, the species have been divided into — 
1. Those which are harmless, a^d are used as esculent 
v^etablea — carrot, parsnip, and parsley. 2. Those pro- 
ducing a gum-reain, often having a fetid odour &om the 
presence of a sulphur-oil, and which are used as anti- 
spasmodic and stimulants — assafcctida, and galbuium. 3. 
Those yielding a volatile oil, which renders them carmina- 
tive and aromatic — caraway, coriander, anise, cummin. 
4. Those which are poisonous, in consequence of the pre- 
sence of an acrid and narcotic juice — hemlock and fool's 
parsley. 

Many native plants may be used to illustrate the 
Umbel-bearing fiunily. In the early months of summer 
the chervil i^nlAriacits) and the cicely (MiflvhU) will 

Fif. 66. — Vertical Bection of the fruit. /, Pericarp, g, Sna- 
pentfed seeds, p. Plat albumen, t, Embryo. 

Fiy. 67, — The fruit of Fennel, aepuratiiig into 2 aohenea 
fmencarpa)aaBpeaded by the split carpophore. Styles, stylopod, 
and tba ridgea ol the fmit ue seen. 
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answer the purpose well. It is of importance to see the 
fruit fiilly formed, and hence the characters of the plants 
are best seen later in the season. The sweet cicely 
(MyrrJm odorata), which is common on the banks of 
str^uns, may be taken as an illustration, more especially 
as from its early flowering it perfects its jBiiit sooner than 
others. It is a highly aromatic plant, two or more feet 
in height The Ws are largef thri^e-pinnate, and the 
leaflets are pinnatifld. The leaves are downy below, and 
they are marked above by white spots or patches. The 
flowers are white, arranged in compound umbels. The 
calyx-limb is very minute and scarcely visible. The 
petals are inversely heart-shaped, with a tumed-in point. 
The fruit is large, composed of two achenes united, which 
when ripe separate, and are for a time suspended by their 
apex, by means of thread-like cords. The covering of 
the achenes is double, the inner one being close to the 
seed, the other being folded into hollow ridges. At the 
top of the fruit the disk and two styles are easily ob- 
se^ed. By cutting across the fruit the white ctlrved 
albumen will be seen. 



QUESTIONS. 

1. Give the characters of the snb-class CalyciHorsd. 

2. Give the characters of the section Folypetalse. 

3. Give the characters of Legominosse, including calyx, corolla, 
stamens, and fruit. 

4. What kind of corolla is found in the British leguminous 
plants ? Give an example. 

5. What are the sub-orders of Leguminosae? 

6. Give the essential characters of these sub-orders. 

7. Give an illustration of each of the sub-orders. 

8. What are the properties of Leguminosse ? 

9. Mention a poisonous plant of the order. 

10. Mention a peculiarity in the mode in which the legume of 
the broom opens. 

11. Give the character of the style of the broom. 

12. What kind of stamens are met with in the British le^^rcDis^r 
ouspLuits? 
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13. Mention some common legnminous plants used for food. 

14. Wliat kind of leaves are most commonly met with in legu- 
minous ^Isoits ? 

15. Give the characters of the natnral order Bosacese. 

16. How is the calyx of Bosace» distinguished from that of 
LeguminossB ? 

17. What kind of fruit occurs in Kosacesd ? 

18. Mention the sub-orders of Kosacese. 

19. Give the essential characters of each of the sub-orders. 

20. Mention plants illustrating each of the sub-orders. 

21. What are the usual properties of the plants belonging to 
the order BosacesB ? 

22. Give a description of the hep of the rose. 

23. Explain the (ufference between the fruit of the strawberry 
and that of the raspberry. 

24. Mention a peculiarity in the style of the strawberry. 

25. What constitutes the succulent part of the strawberry, and 
what does it bear on its surface ? 

26. How does the fruit of the common cinquefoil differ from 
that of the strawberry? 

27. Menticm a peculiarity in the flower of the common lady^s- 
mantle. 

28. Give the essential characters of the umbelliferous order. 

29. Whence is the name derived ? 

30. Give the characters of the fruit of Umbelliferse, and de- 
scribe the mode in which it is scattered. 

31. What is meant by the vittas of imibelliferous plants ? 

32. What are the properties of Umbellif erse ? 

33. Mention plants illustrating different properties in the order. 

34. Give the characters of the fruit of the sweet cicely. 

We proceed to consider the second section of the sub- 
class Oalyciflorse. 

Section 2. — Gamopetal^. — Petals united; stamens 
usually epigynous. This section includes the orders with 
united petels, in which the ovary is inferior, or, in 
other words, in which the caJyx is superior. This 
section will be illustrated by the harebell and composite 
orders. 

Order Campanulace>e, the Harebell Family (figs. 68- 
76). — Calyx superior, usually 6-lobed (figs. 69, 70 c), 
persistent. Corolla gamopetalous, usually 6-lobed, regular, 
withering on tke stalk. StamenE vo&^x^d intx^ tihe ^yx, 
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altematmg with the oorolUne lobes, and equal to them in 
number j anthers free (fig, 70 e). Ovary inferior, com- 
posed of two or more carpeb; ovules iudefioite (fig. 71). 




Fig. 68. Kg. 69. Fig. 70. 

Fruit capBiilar, crowned with the withered calyx and 
corolla (fig. 72), opening by lateral apertures, or at the 
apes. Seeds attached to a central placenta; embryo 
straight, in the axis of fleshy albumen ; radicle pointing 
to the base of the seed (figs. 73-75).— Milky herbs or 
nndershrubs, with alternate, rarely opposite, exstipulate 
leaves. The flowers in most instances belong to the blue 
seriee. They are natives chiefly of northern and temper- 
ate regions. They abound in the alpine regions of Europe 
and Alia, and are also frequent in Korth America, ^e 
milky juice found in the plants of this oi-der has acrid 

FigB. 68-75. — OrgBpa of &DCtifioatioii of Bampion {Cam- 
jxtnujn Bapunimliu), ta illnatrate the natnral order CampannlftceB. 

Fig. 68. — Diaerom of the fiower, allowing five diviuons of tlia 
calyx, five divisjons of tlie corolla alternating with them, five 
alteniatiDg Btamene, and five cells of the ovuy. 

Pig. 69, — Flower-bud. c, Caljx above the ovary, p. Corolla, 
with valvate sstivation. 

Fig. 70. — Vertical Bection of the Sower, c. Calyx above the 
ovaiy, o. p, Qamopetaloiis corolla, e, Stomeiu with biloctdar 
tuttbers. «, Lobed atigma at the apex of the style, which ia 

covered with collecting hairs, o, Ovaiy o— '-■ 

□voles, attached to a central placenta. 
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properties. The roots and youi^ shoots of mtnpiOB 
{CaTnpanula Sapwncuhie) are used as articles of diet 








Fig. 71. Fig. 72. Figs. 73. 74. 73. 

The Campanulaceee can be most easily illustrated by 
the common harebell of our fields, called Campanula 
rotundifolia. The specific name means round-leaved ; 
but tlus character is not easily seen. It is only Hie 
lowest leaves that have this charaoter, and they wither 
soon. These lower leaves are rounded, cordate, and 
have stalks; whUe the upper leaves are sessile and 
lanceolate or linear. The stem is from 6 to 12 inches 
high. The flowers are one or more, supported on stalks 
and drooping. The segments of the calyi are narrow. 
The corolla is bell-shaped, usually blue, sometimes white. 
The plant is commonly called in Scotland the blue-bell, 
a name which is given in England to the wild hyacinth. 

Order Composite, the Dandelion and the Daisy 
Family (figs. 76-81). — Calyx superior, its limb usually 
dividwi into hairs, called pappus. Corolla gamopetaloua. 

Fig. 71.~Hori2outalsectioQof the ovary. 

Fig. 72. — Fruit crowned hj the oalyz, dehiaciug by openings 
at the base, 

Kg. 73.— Ssed ja an entire atata. 

Fig. 74. — Seed cut vertically, p, Periaperm (allii 
Strajglrt embryo ~ "■ ■- -' "■" -"■ -'*■• 



B of the albumen, with Hus radicle 
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liguLite (fig. 76), or tubular (fig. 77), in the latter case 
iiBuallf 5-tootlied. Stamens usually 5 (fig. 77 e) ; filamentB 
distinct; anthers (figs. 76, 77 e) cohering into a cylinder 
Ovaiy inferior, bearing the calyx on its 




Fig. 76. Rg. 77. 

summit (figs. 76, 77 o, 79), 1-celIed; ovule solitary 
(figs. 77, 79) ; atyle simple ; stomas 2 (fig. 76). 
Fruit, an achene, crowned irith the calyx (fig. 79). Seed 
solitary, erect, exalbmninous (fig. 79). — Herbs or shrubs, 
Figs. 76-79. — Organs of fructification of Compoaitje, 
Pig. 76. — One of the ligukte flowers or florets of Cichorivm 
Jntyoitg, Sacoory or Chicory, belonging to the sob-order dehor- 
Bcete. 0, Ovaiy beiuing the calyx on its summit, ths limb of 
the cal^ forming a crown BurTounding the base of the Ugnlata 
(str^-^iaped) corolla, which has five divisions at the top. (, 
Cylinder formed by tlie anthers (synatitliBroua or syngenesions), 
tntversed by the style nith its bifid stigma, 8. 
■ Fig. 77.— Tubnlar flower of j4(rtw ruiricauZig, belonging to the 
anb-order Corymbifene, out longitudinally, to show the erect 
ovule 0, enclosed in the ovary ; when ripe this forma an achene. 
p. United petals, a. Pappus, consisting of the altered calyx. 
t. Stamens with their united anthera, attached to the coiollat 
a. Style traversing the antheriue tube, 
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vith altenuite or opponte, exgtipnlEite leavea, and heads 
of flowera, called floreta, ■which have either etamens and 
pistils together, or are pistillate and etaminate, and are 
BUTTounded by bracts ia the form of an involucre. 

This is one of the largest, and, at the same time, one 
of the most important natural families in the vegetable 
kjngdotu. The plants were all included b; Linnaaua in 
his class Sjing^iesia. Ihej amount to upwards of 10,000 
speciea, and are variously distributed over all quarters of 
the world. 

This order has been divided into three sab-orders : — 
1. Cichoracere iaiehoriwm, chicory), having the florets 




Fig. 78. Fig 79. 

all ligulate. 2. Cynaro:;ephal8B {cyno/ra, the artichoke), 
having the florets all tubular; style swollen below the 
point where it divides ; involucre hard, conical, and often 
spiny. 3. Corymbiferte (eorynibna, a, corymb), having 
tubular florets in the centre, and usually ligulate in the 

Kg. 78. — Style of Vemonift with bifid hairy atigma. 

Fig. 79.— Ripe fruit of a Seneoio, cut vorMcally. e, Eialbu- 
minous embryo. (, Spermodarm or covering of the erect Beed, 
/^ PericftTp, cooaiating o£ ovarian wall, with the seed in the in- 
ten'or. g. Style. 
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circuinferenee; wtjle not swollen, involtiore liemiBplieiical, 
leafy, or scal^, seldom spiny. 

SatHsrder OicAm-aeetB (figa. 80, 81). — Host <£ the 
plaata of this submrder yield a millq' juice, which is 
bitter, astringent, aad sometiiQeB narcotic. By cultiva- 
tion some <^ them are rendered esculent. Chicory, dan- 
delion, lettuce and hawtweed, a/ee among the plants of 
this section. 




Fig. 80. 

Sub-order Cynarocephalie. Theplants of this sub-order 
are usually bitter and tonic. The bitterness is often 
much. lessened by cultivation, and the plants become 
esculent. Thistles, burdock, and artichoke belong to this 
division. 

Sub-order GorymUfereE. The plimta of this sub-order 
liave the general bitterness of tiie order, and some of 
them have an aromatic odour, &om the presence of vola- 
tile oiL Chamomile, coltsfoot, the sunflower, and the 
d&isy, are among the plants of this section. 
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This large order may be illustrated by many cotnmoa 
plants. We b1i^ describe a plant in eacb of the divi- 




;, of Dandelioii [LeotOodon Taraxacum. ) In the 
tmexpanded head (capitulnm) of flowers, the row of bracts form- 
Jn^ the invoiacie is leen. Xhe expanded head, c, connsta of 
u lignlate SoreAa, seBsile onftfiaUeDtdTQce^tade. 
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Bions. The common dandelion (Leontodon Ta/rttxacum), 
so called {derU de Uon) from the tooth-like margins of its 
leaves, is a good example of the sub-order Cichoracese. 
In this plant the leaves are radical, and have a pinnatifid 
form, to which the name nincinate has been given, be- 
cause the edges have divisions like the teeth of a saw 
pointing downwards. The stalk bearing the head of 
flowers is hollow, and arises singly from the midst of the 
radical leaves. The heads consist entirely of yellow 
ligolate flowers, surrounded by rows of bracts, the outer 
row becoming usually deflexed as the fruit ripens. The 
ligulate florets are situated on a receptacle, which is at 
fii-st succulent, but afterwards becomes dry and convex 
in order to scatter the fruit. The calyx-limb consists of 
hairs at the top of the ovary.' The corolla is ligulate, 
placed also above the ovary, and it encloses 5 stamens, 
with united anthers, forming a tube through which the 
gtyle passes. The fruit is an achene, i,e,, a dry seed- 
Teasel with a single seed, scattered by means of the 
pappus, which elongates so as to form a sort of parachute. 
The achene is suddenly contracted above, and forms a 
slender beak. The plant yields a milky juice, and its 
roots have been used instead of chicory. 

The common thistle {Carduua lanceolatus) belongs to 
the sub-order Cynarocephalse. The leaves are white and 
cottony below, pinnat/d, and the segments end in sharp 
spines ; prolongations from the bases of the leaves run 
down the stem, which is from three to four feet high, and 
has strong spiny wings. The heads of flowers terminate 
the axes, and they are either solitary or two or three 
together. The bracts covering the heads of flowers are 
spiny, and form a imited egg-shaped involucre. The 
florets are tubular, placed above the ovary. The hairs 
constituting the limb of the calyx are above the ovary, 
and are united into a ring at the base ; they ultimately 
fall off" and leave the fruit (achene) clear. 

The common daisy {Bdlis perennis) belongs to the 
sub-order Corymbiferse. The leaves of il;i<^ '^\as!^ %x& 
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radical, that is, produced from a short stem, and lyiag 
along the ground ; they are inversely ovate, and like a 
spatula in form, the margin being slightly divided. The 
stalk bearing the head of flowers arises from the centre 
of the radical leaves. The heads of flowers are surrounded 
by two rows of equal floral bracts. The florets are placed 
on a conical receptacle. There are two kinds of florets ; 
the outer white florets (sometimes tipped with red) are 
ligulate, and have pistils only. The inner yellow florets 
are tubular, and have both stamens and pistils. The 
anthers are united roimd the style. There is no pappus. 
The fruit is compressed. After the fruit has fallen, the 
conical receptacle is well seen. 



QUESTIONS. 

1. Give the essential charaoters of the gamopetaloas section ol 
Calycifloree. 

2. Give the characters of CampanulacesE;. 

3. Mention a peculiarity in the mode of opening in the capsule 
of the common harebell. 

4. What kind of juice is met with in campanulas ? 

5. What plants receive the name of blue-bell ? 

6. Give the essential characters of Compositse. 

7. What is the usual character of the calyx of Compositse? 
and what is its relation to the ovary ? 

8. What kind of fruit occurs in Composited ? 

9. What kinds of corolla are seen in Compositsd ? 

10. What is the inflorescence of Composito ? 

11. Give the characters of the anthers of Compositse. 

12. What are the properties of Compositad ? 

13. Mention the sub-orders of Composits8, and give an example 
of each. 

14. Give the characters of these sub-orders. 

15. In what sub-order is milky juice met with ? 

16. Describe the parts of the head of the dandelion, 

17. Describe the parts of the head of a thistle. 

18. Describe the parts of the head of the daisy. 

19. What form of receptacle occurs in the daisy ? 

We now proceed to describe the third sub-class of 
dicotyledonovLH plants. It may b^ iHvLstraii^d by the 
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}ieath, the borage, the potato, the dead-nettle, and the 
figwort orders. The characters of some of the orders 
"will be put in contrast, so as to shorten the description 
and point out the chief marks of distinction between 
them. 

Sub-Class III. — CoROLLiFLORiE. 

Calyx and corolla present. Corolla gamopetalous, 
hypogynous, usually bearing the stamens. 

We commence with the heaths, in which the stamens 
are usually not attached to the corolla. 

Order Ericacrs:, the Heath Family (figs. 82-84). — 
Calyx 4-5-clefb, persistent. Corolla hjrpogynous (fig. 84), 
often withering on the stalk. Stamens equal in number 
to the segments of the corolla, or twice as many, inserted 
with the corolla, and either free from it or attached to its 
base; anthers 2-celled, usually having appendages at the 
base (fig. 84) or apex, dehiscing by pores or clefts at the 
top. Ovary free (fig. 84), many-celled; ovules numer- 
ous, attached to a central placenta; style 1, stigma 1. 
Pruit capsular or berried, many-celled. Seeds numerous, 
minute. — Shrubs, imdershrubs, or herbaceous plants, 
with evergreen, often rigid, entire, verticillate or oppo- 
site, exstipulate leaves. The order contains many beau- 
tiful and showy plants, which abound at the Cape of 
Gk>od Hope, and species of which are found also in 
Europe, North and South America, and Asia. 

The plants of the order are not remarkable for medi- 
cinal virtues. There are six species of the genus £rica 
natives of Britain : two of these, JErica cinerea and JErica 
TetraliXj are common ; two are peculiar to Ireland, E, 
Machaiana and E, Mediterranea ; and two are common 
to England and Ireland, E, ciliaria and E. vagans. The 
corollas of these heaths assume pink and white colours. 
CcUluna vulga/ria is the common heather, called ling. It 
has astringent qualities, and has been used for dyeing. 
It is common! V made into brooms. The leaver of iLr^kutu^ 
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(Arctottapht/los) Vvo-utH, bearbeny, are used as an 
aatringent. Some of the speciea of Sftododendrctn, Azalea, 
Kalmia, Andromeda, and Ledum, havQ poisoaous iuir> 
cotio qualities. 




Fig. 82: Fig. 83. Fig. 84. 

The order may be illustrated by the commou lieather 
and the bell-flowered beath. The comiaoD heather {Cair 
luna) differs from the beath (Erica) in the mode in which 
its seed-vessel opens. In Calluna the openings take 
plai3e through the partitions (septa), and the valves sepa- 
rate from the septa. In Erica the openings take place at 

Pigs. R2-&4 illustrate the uatnrtil order Ericoces. 

Fig, 62. — Eriea cinerea, fine-leaved Heath, showing its enldra 
exstipnlate leaves and ovate swollen corolla with a 4-divided 

Fig. 63, — Diagram of Erica, showicg a flower having 4 divi- 

•ions of the calyx and corolla, S stomeiiB, and a 4-valved Capsule. 

Pig. 84 — Vertical section of the flower of Erica, showing 

aad numeroas ovules. 
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tlie back of the cells of the capsule^ between the septa, 
which remain attached to the centre of the valves. The 
common bell-heath {Erica TetrcUix), called also cross- 
leaved heath, is shrubby ; its narrow leaves are arranged 
in whorls of four ; they are fringed with hairs, and are 
downy above, their edges being turned back. The flowers 
are arranged in an imibel-like form. Calyx divided 
deeply into 4. Corolla bell-shaped. Stamens 8, with 
spurred anthers. Seed-vessel 4:-celled. Ovary hairy. 
The fine-leaved heath (fig. 82) is called Erica cinerea, 
and it difiers from the cross-leaved heath in having 
temate smooth leaves, racemose flowers, and a smooth 
ovary. The Epacris is called Australian heath. It 
differs from the true Erica in having 5 in place of 4 
divisions of its corolla, and in having 1-celled in place of 
2-celled anthers. 

The blaeberry and cranberry family (Vacciniacece) 
differs from the heath family only in having the rows of 
the flower (calyx, corolla, and stamens) epigynous, that is, 
situated above the ovary. The family is therefore placed 
in CalyciflorsB Gamopetalse, and is the link which unites 
CalyciflorsB and CoroUiflorse. 

. To show the relations of some coroUifloral orders, we 
shall now take two to illustrate the group with regular 
flowers, and two to illustrate the group with irregular 
flowers. 

1. Group of CoroUifloral Plants with Regular Flower a. 

Order BoBAGiNACEiE, the Borage Family (figs. 85- 

87). — In this order we have plants with a gamopetalous 

calyx, usually having 5 divisions, a regular 6-cleft corolla, 

5 stamens attached to the corolla (fig. 86), and a 4-lobed 

ovary, which, when ripe, becomes 4 achenes (mericarps) 

(fig. 85.) This division of the ovary into four is peculiar, 

and, along with scorpioidal inflorescence and rough foliage, 

forms a distinguishing character of the order. It may 

be illustrated by the comfrey (Syrrvph\^tvm tu6w<J8«.m\^ 
17 E E 



a on river-banlis, ajid the forget-me-not (Aff/osotit). 
One of the best plants for showing the four achenes 
forming the fi-uit, is the common hound's-tongue (£7yiw>- 
glossum officinale), which ia abundajit on many of our 
sandy shores amongst bent-grass {Psomma). 




FigB. S5. Fig. 86. 

Order Solanacea, the Potato Family, is another 
regular-flowered corollifloral order {figs. 87 to 92). 
Five-membered symmetiy is visible in the gamosepaloua 
caljx, the gamopetalous corolla, and the stamens, the 
anthers of which often open by pores (figs. 88 and 89). 
The ovaiy consists of 2 carpels and the fruit is a 2-celleii 
capsular berry with numerous seeds (figs. 90, 91). 
The embryo is often curved {fig, 93.) The character of 

Pigs. 85-87. — Organs of fructification of Andrnta italiea (a kind 



of the calyx, five imbricated aegments of tlie corolla, five St 
and a 4^1obed ovary. 

Fiff. 86. — Vertical section of the flower, c, Hairy oalyr. yp, 
CoroUa. e, Stamens inserted into the corolla, a a, Staminal 
appendages or corolliue scales, o, 4-lobed ovary, two of its divi' 
Biona cut throngb vertically, e. Basilar style. 

Fig. 87. — One of the carpels {mericarps) cut vertically, p, 
Feiicarp scparabla from the seed, t, Spermoderm, or integu- 
menta ol tLe seed, e. Embryo, -witb. ;gWo-Qonvex <Mitsledons, 
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the fruit distinguislies tliis family from the BoragvnouietB» 
There are two sub-orders; the first including the potato, 
the tomato, and the capsicum ; the second comprehending 
such poisonous narcotic plants as belladonna, henbane, 




Kg. 88. Fig. 89. Eg. 91. 

stramonium, and tobacco. In the former, which are 
placed in the sub-order Solanese, the aestivation of the 
corolla is valvate or induplicate (fig. 88). In the latter, 
which are placed in the sub-order Atropese, the sestiva- 
ti6n of the corolline lobes is imbricate. In fig. 94 there 
is a diagram showing the row of petals overlapping each 
other (imbricate). 

The capsidar fruit of the henbane (one of the Atropese) 

Figs. 88-93. — ^Organs of fructification of Solanvm tuberosum 
(therotato), to illustrate the natural order Solanacese, sub-order 
Solanese. 

Fig. 88. — ^Diagram of the flower, with five divisions of the 
calyx, five plaited segments of the corolla, five stamens, and a 
two-celled ovary with numerous ovules, a, Axis. 

Fig. 89. — ^Vertical section of the flower, c, Calyx, p p. 
Lower part of the corolla, e, Stamens, with porous dehiscence 
joi the anthers, o, Ovary, s. Style and stigma. 

Fig. 90. — Fruit, a kind of berry. 

Fig. 91. — Horizontal section of the two-celled fruit, showing 
the seeds »nd pidceuta. 
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opens by a lid. The fruit of belladonna is a brownish- 
black shining two-celled berry, 

2. Growp of Gorollifloral PhmU with Irregular Mowers, 

"We shall find that they also are distinguished from 
each other by the character of their fruit. 

Order Labiatje, the Dead-nettle Family (figs. 95- 
99.) In this order the calyx and corolla are irregular; 
•the latter being two-lipped — ^the upper lip formed by two 
petals, the lower lip by three (figs. 96, 97.) There is a 
want of symmetry as regards -the stamens, which are 
usually four, didynamous (figs. 95^ 96) and sometimes 
two. The ovary is four-lobed, and, when mature, it forms 
a fruit consisting of four achenes (figs. 98, 99.) The 
plants of the order have square stems, opposite leaves, 
and their flowers are in shortened cymes, called verticil- 
lasters. Their properties are fragrant and aromatic. The 
order is well illustrated in the white dead-nettle {La/miurn 
album) f which is common on hedgebanks. To this order 






Fig, 93. 



Fig. 94. 



Fig. 92. 

Fig. 92.— The seed. 

Fig. 93. — ^Vertical section of the seed, t^ Integument (sper- 
moderm) of the seed, p, Fleshy albumen, e, iSibryo, which 
is curved. 

Fig. 94. — ^Diagram of the flower of Nicotiana Tdbacum (To- 
bacco), showing five divisions of the calyx, five imbricate corolline 
Jobes, five stamens alternating with these lobes, and a two-celled 
(dimerons) ovsury. 
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belong mint, lavender, rosemary, hyssop, ttyme, sage, 
and marjornm. 




Fig. 95. Fig. OS. Fig. 99. 

Tigt. 96-99. — Organs of frnctification of Lamium aSmm, white 
dead-nettle, to illastrate the natural order Labiats. 

Fig. 9S. — Diagram of the flower, with pentamerous calyx; 
pent&meroiui corolla, haviiig two llpa, the upper lip bein^ formed 
of two united potalB, the lower of three ; four atamene, m conse- 
ouence of one being undeveloped, (Uid four divisions of the ovary. 
—Entire flower viewed laterally, c. Five-cleft calyx. 



Fig. 97. — The flower cut vertically, c, Calyi. p. Corolla. 
e, Didynamona atamens. «, Siiyle and bifid atigma. o, Ovary. 

Fig. 98.^Fruit out verticiilly, ahowing the achenea, two of 
which have been removed, c, Feraiatent calyi. g, Fleshy disk 
or gland, r, Receptacle, bearing the style, a, which ia baailar, 
Le., arisea from the lower part of the acheoea. d, Two acheaee. 

Fig. 99.— Achane cut vertically, p. Pericarp, t, Integument 
of the need, e, Embryo. 
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Tig. 102. Fig. 103. Fig. 104. 

Figs. 100-104 iUoatrate the natnral order Scroplmlajiaceie. 

Fig. 100. — Diagram of the flower of Aniirrhinvnt maiiu, frogs- 
month, showing a, aingla bract below, five diTiflionsot the irrogn- 
lar calyx, five segments of the irregnlai personate corolla, four 
perfect stamcria, and a, rudiment of a fifth above the ovaiy, a 
two-celled ovary compaaed of two carpels placed posteriorly and 
anteriorly aa regards the aids. 

tig. 101, — IrregnlBT peraonate flower of Antirr/iinum mt^jw, 
frozsmouth. 

Kg. 102.— Vertical section of flower of froramouth, showing 

fom-aidynamouB stamens attached tr "- "- 

ifr "" ^ 

with a 

Fig. 104. — Two carpelfl, forming the fruit of Serophularw, fig- 
wort. The carpels are placed anteriorly and posteriorly M 
nigarda the axJB, i.e., one above and the other below. 
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Another irregular-flowered family of plants is the 
Order ScEOPHULAEiACE-ffi, the Figworfc Family (figs. 
100-104). In this family there is an irregular calyx and 
corolla, usually divided into five parts (sometimes four). 
The corolla is lipped or it is personate (figs. 103, 101). 
Stamens are 4, didynamous (fig. 102), or 2. The fruit is 
a 2-celled capsule formed by two carpels united (fig. 104). 
The order differs from the Labiatse in having a capsular 
fruit in place of achenes, and in having no aromatic 
qualities. It may be illustrated by the common knotted 
figwort {Scrophvlcuria nodosa) y (fig. 103), foxglove {Digi- 
talis purpurea), calceolaria, frogsmouth (figs. 101, 102). 
snapdragon, and veronica. 



QUESTIONS. 

1. Define the sub-class Corolliflorse. 

2. Give the essential characters of Ericacesa. 

3. What is the usual form of the corolla in the heath ? 

4. Mention two peculiarities in the stamen of the heath. 

5. In what part of the world are heaths most abundant ? 

6. How many kinds of heath are found in Great Britain? 

7. How does the blaeberry differ from the heath ? 

8. How does Epacris differ from Erica ? 

9. In what part of the world are the species CKf EpiacHs 
found? 

10. Give the characters of the Boraginacess. 

11. What kind of fruit is found in the plants belonging to that 
order ? 

12. What is the nature of their inflorescence ? 

13. Give the characters of Solanacese. 

14. Distinguish the sub-order Solaneae from the sub-order 
Atropeee. 

15. What kinds of fruit are found in Solanacesd ? Give ex- 
amples. 

16. Give the essential characters of Labiatse. 

17. What kind of stamens are found in Labiatse ? 

18. What kind of fruit occurs in that order ? 

19. What kind of inflorescence do Labiatse exhibit ? 

20. Give the character of their stems and their leaf arrange^^ 
ment. 

21. What are the properties of Labiate! 
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22. Give the essential characters of Scrophulariacesd. 

23. What is the character of their stamens ? 

24. What is the nature of their fruit ? 

The fourth sub-class of Dicotyledons will now be 
shortly considered. . 

Sub-Class IV. — ^Monochlamyde^. 

No Corolla ; a caJyx only, or what is called a single 
perialnth, being present; flowers sometimes Aohlamydeons, 
that is, having neither calyx nor corolla. 

Section 1. ANGiosPEBMiB. — ^Monochlamydeous or Ach- 
lamydeous plants, having their seeds contained in an 
ovary, and fertilised by the action of the pollen on a 
stigma. Under this division are included such plants as 
the docks, the nettles, the laurels, the spurge-worts, and 
and the catkin-bearing trees. 

Order PoLYGONACKfi, the Knot-grass Family, includes 
buckwheat, docks, and rhubarb. All the plants have a 
calyx and no corolla, a more or less triangular fruit 
(achene), containing a single erect seed (figs. 105-107). 
Buckwheat (Fagopyrun esculentv/m) is extensively culti- 
vated as a kind of grain in many northern countries. 
The seed contains a large quantity of mealy albumen, with 
the embryo lying in a curved form at one side (fig. 107.); 

Order Ubticace^, the Nettle Family, is another 
Monochlamydeous group (figs. 108-111). — ^The stamens 
are in* one flower (Gig. 108) and the pistil in another 
flower (fig. 109). There are usually four divisions of the 
calyx, and the stamens have frequently elastic filaments 
(fig. 108). The fruit is an achene (fig. 110), and contains 
an erect seed with an inverted embryo (fig. 111). Some 
of the plants have stinging hairs. One of our native 
nettles (Urtica urens) is monoecious, while another 
(Urtica dioica) is dioecious. 

Order AmentifebjE, the Catkin-bearing Family, belongs 
^ the Jfanocilamydeous sub-clasa. l^.mdu'^^'&'^'^'SFnl- 
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low, poplar, oak, hazel, chestnut, birch, beech, etc. They 
have ataminatfi flowers arranged in catkins, each flower 
being covered by a scale. They difler in the character of 
the fniit. The willows and poplars have a 1-celled fruit 
opening by 2 valvea, and containing many hairy seeds, 
covered by a acale or bract. The ha^, oak, chestnut, 
and beech, have a dry l-seeded fruit or nut covered by 
scales. 




■Fig. 106. Kg. 107. 

. Other monochlamydeoua dicotyledons have their seeds 
naked, that ia, not contcuned in a seed-vessel, and are 
included under 

Section 2, Gtmho sperms. — Monochlamydeoua or Ach- 

FiM. 105-107-— OrcauB of fruotiGcation of ii'affDjjypwm escufeii- 
tuni, DDckwheat, to illuatrata the natural order Polyganacefe. 

Kg. 105. — Vertical section of the flower, e c. Perianth [calyx), 
e e. Outer stamens, which are introtso. ^i, Inner stamens, whidl 
are extrorse. a. Glandular a;ppendage9. o. Ovary, with ita 
erect ovule, g, s. Styles and etigmas. 

Fie. 106. — Diagram of the flower, showing five divieions of the 
imbncate perianQi ; stamens opposite the tSvisions, with glands 
and triangular unilocular ovary. 

Fig. 107. — Seed cut vertically, showing the embryo, -wltUlU 
Boperior Tsdide cured, at one side oi the toa^-] a&Ksusi^ 
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lamydeous trees, with an Exogenous structure as regards 
their stems and organs of vegetation^ but differing from 
other Exogens in having naked ovules, which are fer- 
tilised by the direct application of the pollen to the 
foramen, without the intervention of stigma^ style, and 
ovary. 




Fig. 108. 





Fig, 111. 

Figs. 108-111. — Organs of fructification of Urtka urem (small 
nettle), to illustrate the natural order Urticacese. 

Fi^. 108. — Staminate flower expanded, c, Perianth with four 
divisions. € € c e, Four hypogynous stamens, thrown back by 
the elasticity of the filamente, with the anthers burst, pr. 
Abortive ru(ument of the central pistiL 

Fig. 109. — ^Pistillate flower, c, Perianth with four unequal 
segments, the two exterior ones being very small, o. Unilocular 
ovary. «, Sessile stigma. 

Fig. 110. — ^Pistil cut verticiJly, to show^the direction of the 
erect ovule, o. py Parietes of the ovary. «, Stigma. 

Fig. 111. — Seed cut vertically, t. Integument. A, TTilnm or 
base, p. Albumen, e, Embryo. 
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Order Conifers, Cone-bearing Family. — ^In this order 
are included such plants as fir, spruce, and cedar. They 
have flowers with stamens only, and others with pistils 
only. Their seeds, although naked, are covered by hard 
scales, and collected in cones, and are sometimes winged. 
In the genus Pinvs, including the Scotch fir, the stone- 
pine, the Austrian pine, the Weymouth pine, etc., the 
leaves come off in twos, threes, fours, fives, and sixes. In 
the Norway spruce {Ahiea) the leaves come off singly 
&om the branches. In the larch (La/rix) the leaves 
appear in large clusters, and fall off in autumn ; in the 
cedar (Cedrus) they are also in clusters, but they are 
permanent (evergreen). The woody tissue of Conifers is 
marked by the presence of discs. 

QUESTIONS.! 

1. Define the sub-class Monochlamydeee. 

2. What is meant by Achlamydeous plants? 

3. What plants are included in the Polygonacea9? 

4. What are the usual characters of their fruit and seed ? 

5. What is the usual position of the embryo in their seed ? 

6. Give some of the characters of Urticacese. 

*2. Mention some plants belonging to the order. 

8. What kind of stamens are K>und in the nettle? 

9. What kind of fruit has the nettle ? 

10. Give the characters of Amentif erae. Give an example. 

11. What kind of fruit and seed is seen in the willow? 

12. Describe the fruit of the hazel. 

13. Mention a peculiarity in. the seed of the poplar. 

14. Whiat is meant by Gymnospermous plants? Give an 
example. 

16. What is the nature of the fruit in Coniferse ? 

16. What kind of seeds occur in the common firs ? 

17. What is the leaf -arrangement in the genus Pinus ? 

18. How are the leaves of the spruce-fir arranged ? 

19. How are the leaves of the larch arranged ? 

20. What is the difference between the larch and the cedar as 
regards their leaves ? 

21. What is the character of the wood of conifers ? 

We now proceed to consider the second great class of 
the vegetable kingdom. 
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CLASS II.— MONOCOTYLEDONES (ENDOGENiE). 

In this great class the plants have a ceUular and 
vascular system, the latter consisting partly of elastic 
spiral vessels. The stem is sometimes erect and her- 
baceous; at other times it is creeping or subterranean, 
and assumes the form of a rhizome, or of a corm, or of a 
bulb. In palms the stem is erect and hard, usually more 
or less cylLdricaJ, simple, a.d unbraxrched. Th^ form 
of the stem is endogenous. There is no true separable 
bark, no concentric circles of wood, and no true pitL 
The vascular bundles are definite, and in woody stems 
they are most abundant towards the exterior, which 
becomes harder and denser than the interior. The 
development of the stem usually takes place by a single 
central and terminal bud ; occasionally lateral buds are 
produced, and at times the stem is hollow. The leaves 
are parallel-veined. The parts of the Jlower are arranged 
in a ternary manner, and they are often coloured like 
petals, sometimes scaly. The ovides are contained in an 
ovary, and are fertilised by the application of the pollen 
to the stigma. The embryo has one cotyledon, and the 
rootlets pass through sheaths. 

Sub-Class I. — Petaloidej:. 

Flowers having usually a perianth consisting of ver- 
ticillate leaves, which may sometimes be separated into 
calyx and corolla, and are often coloured (petaloid). 

a. Perianth superior. Ovary inferior. Ilotvers usually 
perfect y i.e., having both stamens and pistil. 

Order ORCHiDACEiE, the Orchis Family, is one of the 

most remarkable families in this sub-class of Monocotyle- 

dons. The perianth consists of two rows of coloured 

JeaveSj three of wliich are extemsxi «jA VJqi^^ vcAemali 
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alternating. In the inner raw there is usually a marked 
petal caUed the lip (labellum) {fig, 112 1). The stamena 
and pistil are gynandroug, that is, united in one column 
(lig. 112 as), and the pollen consists of masses attached 
by glands, smrounded by viscid matter, which enables 
them to adhere to any object which touches them. The 
seed-vessel haa 3 parietal placentas, and the seeds are 
beautiiidly reticiitat«d (fig. 114), the embryo in the 
young state being seen through the transparent cover- 
ing. In the Orchises of Britain the roots have 
fleshy tuberculea attached to them. In orchideous 
plants of warm countries there are thickened stems 
called Ealse-bulba. Many of the latter plants aro 
epiphytic. 




Rg. 112. Fig. 113. Fig. 114. 

^lis order is easily illustrated by the comi 
of the woods and marshes. The viscidity of the pollen- 
masses is observed by putting the sharpened end of a 
common pencil into the opening in the perianth leading 
down to the spur, and then withdrawing it. By doing 
so we find that the pollen-masses adhere to the pencil and 

Figs. 112-114. — Flower otSpiranthetaiUummiUs, fragrant Udf'a 
treuea, to iUuetrste the natural order Orchid&ceEe. 

Fig. 112.— Sunmiit of the flower cut vertically, o. Inferior 
ovaiy witli parietal ovules, g. I, Labellam or lip. », Stigtoa. 
a. Anther. 

Fig. 113. — Anther aeparated. Its inner aurfaca shown with 
its two cells. 

Fig. 114. — A seed Bepuated, with its eztemal reticulated ia- 
tegnmen^ t. 
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are pulled out along with it. The upper and loTcr parts 
of tiie eeed-vesBels respectively continue adherent, while 
the capsule opens by splitting into 6 portions. Vanilla 
consists of the dried seed-vessels of an Orcliid. , 

There are two other families in this section of Monoco- 
tyledons, which may be put in contrast — the Iris and 
Amaryllis orders. 

Order Iridacej;, the Iris Family (figs. 116, 116). — In 
this order the perianth consists of 6 coloured divisions in 
two rows {fig. 116), the three parts of the outer row 





Fig. 116. 

Figs. IIB, 116. — Organs of fructification of 7ris germanica, tbe 
common garden Iria, %o illufltrate the natural order Iridaowe. 

Fig. 115. ^Diagram of the flower, showing aii divisions of the 
perianth in two whorls, throe eitrorse stamens, and a 3-cell«d 
capsule with nnmeroufi ovules, a, Position of the axis of inSor- 

Fig. 116. — Vertical section of the flower. «, Outer division* 
of the coloured perianth, ci, Inner divisions of the perianth, t. 
Tube of the perianth above tho part wbieh is adherent to the 
ovary, o, Inferior 3-celled ovary, o, Numerous ovules, tt, 
"' - - ), Petaloid potUon ot ttie atj^a '"^'^"o- ^Wili^nafl, 
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being deflexed in the Iris (fig. 116); the three stamens 
are placed behind three petaloid divisions of the style 
(fig. 116 gg), and the anthers open on the outside 

iextrorse). The fruit is inferior (below the perianth) 
fig. 116 o), and constitutes a 3-celled capsule, open- 
ing by 3 valves, the slits being at the backs of the 
cells (loculicidal). The plants have rhizomes, as in the 
case of orris-root (the creeping stem of the Florentine 
Iris), or they have conns as in the crocus. Saffron, an 
orange dye, consists of the upper part of the style of 
the Crocus aativus, • 

Order Amaryllidaceje, the Amaryllis Family. — This 
order differs from the last chiefly in its 6 stamens, with 
anthers opening on the inner side (introrse). It is 
illustrated by the common snowdrop, the snowflake, and 
the narcissus. The plants have usually scaly bulbs under 
ground. 

"We now proceed to another section of petaloid Mono- 
cotyledons, where the ovary is differently placed — 




Fig. 117. Fig. 118. Fig. 119. 

Figs. 117 to 119. — Organs of flTictification of SciU^ awtvmnalia 
(autumnal squill), to illustrate the natural order Liliacese. 

Fig. 117. — Flowers seen from above. c€, Outer whorl of the 
perianth (calyx), ci, Inner whorl of the perianth (corolla). 

Fig. 118. — Diagram of the flower, showing three outer and 
three inner leaves of the perianth, six alternating stamens in 
two rows, and three carpels of the ovary with the ovules. 

Fig. 119. — ^Vertical section of the flower, cc^ Perianth. «, 
Stamens introrse. o, Ovary, s, Style and stigmas, q^ Ovules 
attached to a placenta in the a:^s. 
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2. Perianth inferior. Ovary superior. Flofmtfra ueuaSj/ 
per/eet, i.e., having both stamens and pistil. 

Under this section we may aotica the Lily, Buali, and 
Falm families. 

Order LiLiACEf, the Lily Family (%s, 117 to 119). — 
In this order there ia a periajith of six divisions in two 
rows (fig. 117) ; the atamena are usually siz, and have 
aathera opening on the inside (introrse) (figs. 118, 119). 
The fruit is 3-<!eIIed, and the seeds numerous. Many of 
the plants have bulbs, othera have rhizomea, while some 
aaaume a tree-form, as Drac(ena, the dragon-tree. The 
order is illustrated by lilies, leeks, onions, squill, hyacinth, 
fritillary, tulip, tuberose, and dog-tooth violet. 




Pig. 120. Fig. 121. 

Fig. 120.^Perianth of Zuauto, with G divisions of its (^nnut' 
Ceooa perianth, 6 Btomens, pistil with 1 style &Qd 3 ati^mu. 
Fig, 121 .■ — SpK^sof Arum macalalum, remoyed from its ipitiwi 
piatiSate Sowexa a, Btainmaiteb,B^ioiVi,iBC,%<MV-j<j&d.qEipa£xdi 
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Order Juncicea, the Hush Family, is allied to tlie Lily 
order. These plants are often confounded by common 
obBerverB with sedges (carices) and bulruahea. They are 
&t once distinguisned by examining their flowera, and 
£nding that the perianth consisfa of six divisions arranged 
in a -whorled manner (fig, 120). The perianth ia dry, 
greenish or brownish. 

Order Pauls, the Palm Family, is also placed in this 
section of petaloid Monocotfledona. Their flowers re- 
semble those of the lilies. They are small and arranged 
in clusters. Palms are well characterised by their stems, 
leaves, inflorescence, and &uit. 

There is another section of petaloid Monocotyledons, 
in which the flowers are incomplete, that is, they have 
staminate and pistillate flowers. Moreover, their peri- 
anth is imperfect, being sometimes wanting, and at other 





Fig. 122. Fig- 123. 

Tig. 122.— Staminato flower of Carex, ledge, conaUtin^ of a 
•cole or glnias bearing 3 Btamena with long filamentt and umat« 
anUieia. 

Kg. 123. — PistiUato flower of Carex, coniisting of a scale or 

C' la, *, bearing a pietil surrounded by a special covering, «, 
Dgb which proJBctB the style, et, ■wim tta \io«ft ^igKaa. 
17 E F 
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times consisting of a lev scales. Such plants as the 
cockoo-pint (Arum Tttaculatum) belong to this section 
(fig. 121). 

We now come to the concluding sub-class of Mono- 
cotyledons — 

SUB-ClulSS II. — OLUUirER^. 

Howers glumaceous, consiatiag of bracts or scales, 
which are imbricated, and not arranged in true verticils. 
Leaves with parallel veins. In this sub-claas there are 
two orders — tie Bedges and the grasses. 

Order Ctpebacb^, the Sedge Family (figs. 122, 123). 
They are grasE^ plants with solid stems. The sheaths (£ 
the leaves are not split, aa they are in grasses. The flowers 




Figs. 124-129. — Organs of fructiiicaition of Avena saliva, com- 
mon oultivatad oat, to illtutrate the natural order GramineiB. 

Fig. 124. — Spikelet of the oat, a, axis of inflorescenca. ge. 
Exterior or lower glome, gi. Inner or upper glnmo. ff, inferior 
fertile flower, fa. Two upper abortive nowera. 

Fig. 125. — The same apikelet with the eovelopea separated to 
■how the internal partfl. aa, 'Axis of infloreBcence. ge, Onter 
glume, pi, Inner glome, pe, Outer palea of the fertile flower, 
with it« awn (arista), pi, Inner palea, cleft at the apei, and 

totlv formed by two united, e. Three Btamens. o, pistil, 

" {a'd/tiitforaryaiidt'noatjkB. /a. Two abortive flowen. 
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have either stamens and pistils, or stamens exist in one 
flower and pistils in another. The flowers are arranged in 
spikea or heads. Each flower is covered by a bract, and 
in the case of some pistillate flowers tliere is an additional 
covering. The staiaeiis are iisually three, and the fruit 
is an achene. The little embryo is at the base of albu- 
men, and is not placed at one side aa it is in grassea. The 
character of the flower is seen in figs. 132 and 123, the 
former representing a ataminate flower with three stamens 
bearing anthers, which are fixed to the filament by their 
base, and not versatile as in grasses ; and the latter repre- 
senting a pistillate flower with its outer scales, its addi' 
tional covering, with the style passing tbrough it, and 
dividing into three hairy portions bearing stigmas. 

Order Orauine:£, the Grass Family (figs. 124-129). 
This is a large order of plants, and is one of the most 
important in the vegetable kingdom, whether we regard 





Fig. 126. 



Pig. 127. 



Fig. 126, — Diagram of the spikalet of the oat. ge. Outer 
glume, gi, Imier glome, pe, Oater palaa, with awn, Hie umer 
palea being opposite, e. Stamens, o, Pistjl. 1 1, Scales of lodi- 
cnlie. />, fa, Barren llowen. 

Fig. 127. —Fertile flower deprived of glnme« and palece. e. 
Three atameoB with versatile deft anthers, p. Scales (squamie or 
lodicalffi) partially nnited. o, Ovaiy ultimately forming the 
grain, which consists of pericarp and seed combmed. w, Two 
styles witb feathery stigrou. 
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it aa SQpplying food for man or herbage for ftninmla . The 
floirera occur commonly in BpikeletB (figs. 124, 125), which 
are either arranged in a sessile manner along a central 
axis, as in wheat, or are attached to stalks, as in oats. 
The spikelet conaiate <^ outer scales, called glumes (figs. 
124, 125 ge and gt). These glumes (bracts) usually 
enclose several flowers (fig. 124 ^ and fa). Each of 
these flowera is composed of two scales called palen or 
glumellffi (fig. 125 pe and pi). Between the outer and inner 
palece are situated three stamens (figs. 125 e, 127 «), which 
are hypogynous, and have anthers attached at one point to 
a slender thread-like filament, easily moved by the wind, 
and at their base scales are often placed (fig. 127 p). lu 
the centre of the fiower is the pistil (fig. 127 o), consisting 
of an ovary with 2 styles a s, which are feathery at the 
top. The froit is called a grain (caryopsis), and consists 
of a single seed closely incorporated with the pericarp, 
with the embryo lying at one side (fig. 128 e). This 
embryo baa a single cotyledon (fig. 129 a). A diagram 




Fig. 128. 



Fig. 129. 



5^. 128. — Vertioal section of tlie oaryopsiB (fruit or gnuu], 
with the npper portion cut off. 1 1, Integmnents of the caiyopni 
and of the seed umt«d. pp, Perisperm. «, Embryo, r. Radicle. 
a. Cotyledon. /, Slit coireapondiiig to the pliuaule. 

^^. 129. — Embryo aaparated. r, Badicle, CO, CotyltdMl. 

Su Manvipoiidiiig to the ploxaMk. 
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of the part of a spikelet is given in the woodcut 126. 
The leaves of grasses sheath the stem, and the sheaths 
are split. At the tipper part of the sheath there is usually 
seen a process called a ligule. One of the best plants for 
illustrating this order is the wheat. Of the common 
native grasses, those most easily examined by a beginner 
are the brome grasses, some of the larger fescue-grasses, 
the lyme-grass iMymus arenarius), and the rye-grass 
(Lolitum, perenne). Among the valuable plants of the 
order may be mentioned the cereal grains, wheat, oats, 
barley, rye, rice, maize, millet, the sugar-cane, the bamboo 
and l^e tussac grass. 

QUESTIONS. 

1. Give the oharacters of the class Monocotyledones or 
EndogensB. 

2. Give the characters of the sub-class Fetaloidese. 

3. Give the characters of the three sections of Fetaloides. 

4. Give the characters of Orchidacese. « 
6. What is meant by the labellum of orchids ? 

6. What is the character of the pollen of orchids ? 

7. How does the capsule of orchids open ? 

8. Give the characters of Iridacese. 

9. What peculiarity is seen in their stylo ? 

10. How do their anthers open ? . ._ 

11. What forms of stems are met with in the Iris and Crocus ? 

12. Distinguish between Iridacese and Amaryllidacece. 

13. Give the characters of liliaceaB. 

14. How do the anthers of Liliace» open ? 

15. What kind of subterranean stems occur in LiliaceaB 7 

16. Give the essential characters of Juncacese. 

17. Give the characters of the sub-class Glumiferso. 

18. Give the essential characters of GyperacesB. 

19. Describe a staminate flower of Carex. 

20. Describe a pistillate flower of Carex. 

'21. Give the essential characters of Graminea9. 

22. What is meant by the glumes of grasses ? 

23. What is meant by the palese of grasses ? 

24. Describe a spikelet of a grass. 

25. Describe the leaves of grasses. 

26. What kind of stigmas are found in grasses? 

27. What kind of anther occurs in grasses ? 

28. What is the nature of the fruit of g;raA%«^t 
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DIVISION B.— Cryptogamons or FIowerlesB Plants. 

CLASS m.— ACOTYLEDONES. 

The plants belonging to this class are in some instances 
composed entirely of ceUuUj/r tissice ; in other instances 
both cells and vessels are present. The vascular tisstie 
in the higher orders consists partly of scalariform vessels. 
Many of them have no true -stem or leaves. The woody 
stem, when present, consists of peculiar vascular bundles, 
which increase in an acrogenous manner. The stem of 
tree-ferns (which illustrate this class) is unbranched, more 
or less uniformly cylindrical, marked by the scars of the 
leaves, and sometimes becoming hollow on account of 
central cellular tissue disappearing. Stomata occur in the 
epidermis of the higher divisions. Lecwes, when present^ 
have frequently no true venation, at other times the 
venation is forked. There are nojiowersy and no distinct 
stamens or pistils. Reproduction takes place by the 
union of cells of different kinds (antheridia and pistiUidia 
or archegonia), by means of which germinating bodies, 
called sporeSy are formed. The spore may be considered 
as a cellular embryo, which has no cotyledons, and ger- 
minates from any part of its surface. 

Sub-Class I. — AcROGENiE. 

Acotyledons, having usually distinct stems and leaves 
stomata, a certain amount of vascular tissue, and thecse 
or cases containing spores. 

Order Filices, the Fern Family (figs. 1 30-133). Stem, 
either a rhizome (fig. 130), which creeps along or under 
the surface of the ground, and emits descending roots and 
ascending fronds (leaves), or an acrogenous trunk which 
iMasanto the air. This trunk (caudex or stipe) is of 
■MMMLmaAkmrM diameter, toYLow m-avde, "marked on the 
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Iiard outer rind by the scturs (cit^trices) of the leaves, 




Fig. 130. Fig. 133, 

Fig. 130. — ^Rliizame of Scolopendriuni vulgare, comnian hart'g- 
tongue, with several fronds (leaves), /"i /"./"'. /"". indifferent 
degrees of development. In f, and /", the circinata vernation ia 
seen. In /"', the linear traverse soti or clnatera of Bponmgiii 
are seen, having the appearance of dark lines on the lower earface 
of the frond. 

Figs. 131-133. — Frond and fmctification of Polysticfaim anfful- 
are — angular-leaved shield fern — to Uloatrate the natural onler 

Fig. 131. — Part of the frond seen on the lower surface, p. Two 
pinnee covered with sori, a, having an iudnsiiim. r, BaduB or 
central atalk of tlie frond. 

Kg. 132. — One of the sori or cliuters of sporangia cnt verti- 
cally. », The vein bearing it. i, Indndam or fold of the frond 
covering it. c, Thecie or sporangia (Bpore-caaes). 

Fig. 133. — One of the thecie separated at the period of dehis- 
cence, a. Incomplete annulus, or ring, which is elastic, and 
canses transverse dehiscence of the thece. p, Stalk of the tii«<Ma, 
«, Spores ^acharged. 
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and contains vascular bundles of woody, dotted, and 
scalanform vessels, "which are arranged in an irregular 
manner. Sometimes the trunk divides into two (forks). 
The leaves (fronds) have a crozier-like (circinate) verna- 
tion (fig. 130 y) ; their veins are generally of equal 
thickness, either simple or dividing in a forked manner 
(fig. 131), or somewhat reticulated. Reproductive organs 
consist of ^pore-cases (thecse, sporangia), which arise from 
the veins on the under surface of the fronds (figs. 130/"", 
131 8, 132), or from their margin. Spore-cases are either 
stalked, with the pedicel passing round them in the form 
of an elastic ring (fig. 133), or sessile and ilestitute of a 
ring. They sometimes arise from the surface of the frond, 
while at other times they spring from below, having a 
cuticular covering in the form of an indusium or involucre 
(fig. 131). The clusters of thecse are called sori (fig. 132). 
The margin of the frond sometimes is folded so as to 
cover the thecsa, and at times the frond is, as in the royal 
fern, partially converted into clusters of thecse. 

Ferns abound in moist insular climates. They charac- 
terise the New Zealand Flora. They are elegant frond- 
bearing plants, occurring largely in tropical islands 
and in mild climates. They sometimes occur in the form 
of large tree-ferns, fifty to sixty feet high, which give a 
peculiar feature to the landscape. 

The generic characters of Ferns are founded on the 
position and direction of the sori, the presence or absence 
of an indusium as well as on the venation. 

Sub-Class II. — ^Thallogen^ or Cellulares. 



/ 



Acotyledons composed entirely of cellular tissue, having 
no distinct axis, no true leaves, and no stomata j propagated 
by means of spores, which are often enclosed in tubes 
called asci. 

Under this division are included lichens, fungi 
^mushrooms) and algse, or oryptogamic plants found in 
Iresh and in sea water. 
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QUESTIONS. 

1. Give the general characters of Orypiogamous plants. 

2. What is the nature of their embryo ? 

3. What is the character of their stems? 

4. Describe the sub-class AcrogensB. 

5. Give the charac^rs of the order Filices. 

6. What kind of sporangia occur in ferns ? 

7. What is meant Dy the indusium or involucre of ferns ? 

8. What kind of vernation occurs in ferns ? 

9. What kind of vascular tissue occurs in ferns ? 

10. How are the spores of ferns scattered ? 

11. What is meant by the sori of ferns ? 

12. In what climate do ferns abound ? 

13. Describe the sub-class Thallogense or Cellulares. 

14. Mention some plants in this sub-class. 

We have now explained the natural system of classifi- 
cation, illustrating it by means of several natural orders. 
No step can be taken in classification, or in what is 
called Systematic Botany, unless the pupil has become 
fully acquainted with the facts contained in the First 
Book of Bota/ny. It is vain to attempt to understand 
classes, orders, genera, and species, without a thorough 
knowledge of the parts concerned in classification. When 
a student takes an unknown flowering plant into his 
hand, and wishes to make out its place in a system, and 
to know its relation and affinities, he looks first at the 
stem or branch, leaves, and flowers; and by the structure, 
venation, and symmetry of these organs, he can at once 
refer it to its great class in the natural system. Then, 
by an e^mination of the position of the stamens and of 
the perianth, by the presence or absence of the corolla, 
and by its character when present, he can find the sub- 
class and the section to which the specimen belongs. 
The next step is to determine the order. This requires 
a fuller examination of all the reproductive organs, from 
the calyx to the embryo. Assistance in ascertaining the 
order is provided by analytical tables, such as those given 
in my Class Book of Botany (pp. 791, 842, 871, etc.), or 
in the floras of Hooker and Amott, ^^m^QXL ^sA"\J*«^- 
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tham. The order having been ascertained, the genus ia 
next to be determined. As British plants should be 
studied in the first instance, the student may have 
recourse to the floras just mentioned, and in i^ese he 
will find the characters detailed so as to lead to the 
determination of the genus and species. The description, 
however, of plants cannot be comprehended unless the 
student has a sound foundation of vegetable anatomy, or, 
as it is called, vegetable organography. 

Certain terms are used in the descriptions of plants, 
and without a complete understanding of these it is vain 
to attempt to follow the characters laid down in botanical 
works. Strict definitions are required in botany as in all 
the natural sciences, and accuracy of description is ab- 
solutely necessary. Hence the value of this science in 
training the mind to observe and discriminate correctly. 
In studying terms, however irksome it may appear, the 
student is not losing time. He is acquiring correct ideas 
as to the structure, forms, arrangements, and development 
of the various parts of plants, and the lesson which he 
thus learns will be of great service to him in after-life. 
Personal examination of plants in the garden and in the 
fields is absolutely essential to the student of botany. 
Thus, his studies, while they train his mental powers, 
also invigorate his bodily fraine, and lead him to take an 
intelligent and comprehensive view of the plants with 
which God has clothed the globe, from the minute lichen 
or moss up to the stately trees of the forest. 
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In this divisionof the Book, we purpose to give an enxmi- 
eration of some of the more important plants used in 
domestic economy, in manufacture, and in medicine. 
They will be arranged in natural orders under the Classes, 
Sub-classes, and Sections of the Natural System, to which 
we have already referred. We shall not attempt to enter 
into details of botanical characters, which are more 
fitted for an advanced book to be afterwards supplied. 



CLASS DICOTYJLEDONES. 

SUB-CLASS THALAMIFLORiE. 

Natural order RANUNCULACEiE, the Buttercup Family 
(see p. 29). Aconite or Monkshood (Aconitum N'apeUus), 
The leaves of this plant furnish the medicinal aconite, 
which is used to allay pain, more especially tic douloureux. 
It is a dangerous narcotico-acrid poison; a case is recorded 
of poisoning caused by the use of the root of aconite in 
place of horse-radisL The aconite has a short under- 
ground stem, from which dark-coloured tapering roots 
proceed. The crown or upper portion of the root gives 
rise to new plants. When put to the lips, the juice of 
aconite produces a feeling of numbness and tingling. 
The horse-radish root, which belongs to the natural order 
CrucifersB, is much longer than that of the aconite, and 
it is not tapering; its colour is yellowish, and the top of 
the root has the remains of leavea ot\. \\.. Tsva ^jy^\s^ 
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grows in Europe, but it is a doubtful native of Britain. 
The flower is distinguished by the hood-like character of 
one of the blue sepals, hence the English name. A 
famous Indian poisob, called bikh or bish, is procured 
from Aconitum ferox. 

Natural order Papavebace^, the Poppy Family. 
Opiimi is produced from the unripe seed-vessels 
(capsules) of Papaver Bomniferwm* Incisions are made 
in the capsules (seed-vessels), and a milky juice exudes, 
which, when dried, constitutes opium. This is used to 
allay pain and procure sleep. The plant is a doubtful 
native of Britain., It is extensively cultivated in India, 
whence it is exported to China. Opium yields the sub- 
stance (alkaloid) called morphia. The seeds of the plant 
are innocuous, and yield a bland oil. Import of opiimi 
into Britain in 1870, 371,665 lbs. 

The petals of Papaver Phosas, the red com Poppy, are 
used to form a red coloured syrup, which has slightly 
soothing properties. 

Natimd order CRUCiPERiE, the Cruciferous Family 
(see page 32). Cabbage, cauliflower, broccoli, savoys, 
Brussels sprouts, and greens, are produced by varieties 
of Brassica oleracea. Cress is furnished by Lepidium 
sativum; and water -cress by Nasturtium officirude. 
Mustard is procured from the seeds of species of Sinapis. 
The best mustard is yielded by Sinapis nigra, the black 
mustard plant. Mustard is also got from t^he seeds of 
the white mustard plant {Sinapis alba). The seeds are 
acrid and pungent, and when pcunded and mixed with 
water, they are used as mustard poultices to cause redness 
and bUstering of the skin. 

Eape is furnished by Brassica Napus; its seeds yield 
oil. Turnips are the roots of Brassica Papa; and Swedish 
turnips are got from Brassica ca/mpestris, 

Natural order Capparidacb^, the Caper Family. 

Capers used as a pickle, specially with boiled muttozii 

are the flower-buds of Capparis spinosa {^g, 1 34) and other 

jspeciea of Capparis f onnd in. tti^ ^ou^Jasm '^wrt of Enrope^ 



as well as in Barbaiy and Egypt. The caper plant is 
aupposed to be the hyssop on the wall mentioned in Scrip- 
ture. Import of capers into Britain in 1870, 207,167 lb& 




Fig. 134 — C»psr Plant {Capparti ipiiuMa). 
Natural order 'M.alvacex, the Mallow Family. Cotton 
consists of the hairs attached to the seeds of Beventl 
species of Gossypium, more especially Gosaypium herba- 
eeum, ■ G. barhadenae, G. a/rhoreum, and G. peruviaimm. 
Cotton plants are cultivated in the United States of 
America (New Orleans and Alabama), East and West 
Indies, Brazil, and Egypt. The import of raw cotton 
into Britain in 1870 amoimted to 11,949,157 cwts. 
Fig. 135. 
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Katural order Btttneriace^, the Chocolate and Cocoa 
Family. Chocolate and cocoa are prepared from the seeds 
of a lai^ tree, Theobroma Cacao, which abounda in the 
foreate of Demerara. The seeds are called cacao beans. 
These, when roaated mid reduced to powder, constitute 
cocoa ; and the powder when mixed with sugar, vanilla, 
cinnamon, and amotto forms chocolate. The bean contains 
a tonic substance analogous to that found in tea and 
cofibe. Import of cocoa into Britain in 1870, 11,793,950 
lbs. 




Fig, 13B.— Cotton Hant {OoMypivn herbaceum), 

Xatiiral order Tiliaoea, the Lime-tree Family. Bart 

or basa is procured from the inner fibrous bark of Tilia 

mropaa, the lime-tree, a native of Euro]>e. It is used 

ia the mnniifiicturo of Hiwvx'a \w.\^, and ^irdenen 
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employ it for tying up plants. Jute or jute-hemp is a 
fibrous matter procured from the woody part of the stem 
of Corchorus capauUvria, a native of Asia. The jute plant 
is much cultivated in India. The iibre is procured by 
maceration. It is used for manufacture in Britain. 
Import into Britain in 1870, 2,376,690 cwts. 

Natural order Ternstrcemiace^, the Tea and Camellia 
Family. Thea is the genus which includes the various 
species and varieties of tea. There are two varieties 
of TJiAa chinenoiSf both of which furnish black and green 
tea, Thea Bohea and Thea viridis. The latter is the 
chief source of the tea sent from China to Britain. The 
diJOTerence in the appearance and quality of teas depends 
partly on the species and climate, but chiefly on the time 
of gathering and the mode of manufacture. The tea 
plant is largely cultivated in China, and it has now been 
transported to India, where it is successfully cultivated 
in Darjeeling and other Himalayan districts. A species 
called Thea assa/mica, ;is grown at Assam. The leaves 
of the tea contain a substance called theine, which has an 
invigorating power. Tea imported into Britain in 1870, 
141,020,767 lbs. 

Natural order Aurantiack£, the Orange and Lemon 
Family. Various species of Citrus yield oranges, lemons, 
limes, forbiddeif fruit, shaddock, and kimiquat. They 
are found in tropical regions, as in the East and West 
Indies; they also are found in the Azores and in the 
Mediterranean region. Citrus Awramtium famishes the 
sweet orange; C, vvlga/ris, the bitter or Seville orange, 
and the small Curagao orange; C. Limonwm^ the lemon; 
C. medica, the citron; C. Limetta, the lime; C. Decvr 
mcma, the shaddock; C. pa/radisi, the forbidden fruit; C. 
olivceformis, the kumquat of China. Import of oranges 
and lemons into Britain in 1870, 1,933,421 bushels. 

Natural order Guttiper*: or Clusiace^, the Gamboge 
Family. Gamboge is a yellow gum-resin, obtained by 
incision from the bark of a variety of Gardnia MoreUa^ 
which grows in Siam. It ia used botk ^ «. ^^sgassci^ ^^ 
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as a medicine. Import of gamboge into Britain in 1870, 
449 cwts. 

Natural order Oedrelace^, the Mahogany Family. 
Mahogany wood is procured from a large tree in central 
America, called Swietenia MahagonL The timber is im- 
ported from Honduras and Cuba. In 1870, 12,970 cwts. 
were imported into Britain. 

Natural order AcERACEiE, the Maple 'family. The 
maples are species of the genus Acer, well characterised by 
their winged fruit, called a samara. The trees are 
natives of temperate regions both in the old and new 
world. They are ornamental and useful trees. Acer 
Paeudo'platanus, the common sycamoi'e, is called in 
Scotland the plane-tree. The wood is used for furniture, 
musical instruments, and toys. The wood gives good 
charcoal. The tree thrives well even when exposed to the 
sea breeze. Acer comipestre, the common maple, has often 
beautifully veined wood. Ac&r saccharinum is the 
sugar maple of North America ; the stem, when tapped, 
yields a saccharine juice, which forms maple sugar; 
a tree of ordinary size will supply from 15 to 30 gallons 

of sap. The operation of "(^.pping 
the trees takes place in February 
and March. In the Red River 
settlement another species (Acer 
Negundo) supplies sugar. 

Natural order Vitace^ or Am- 
PELiDEiE, the Vine Family. VUU 
vinifera^ the grape vine, is indigen- 
ous in southern Europe, and ex- 
tends over the greater part of south 
Central Asia. It is cultivated in 
Europe, Asia, and North Africa, 
and has been carried to all quarters 
of the globe where the climate is 
suitable. 
Fig. 136,— Fhx Plant Natural order Linages, the 
{^I'm/m miMmimum). "Flax ¥amV\.^» TCkft ^k34x. ^lant 
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{Linv/m usitatiasimum) yields by maceration the tena- 
cioTis fibres used in the manufacture of linen. It is 
a native of Europe and of the north of Africa. It has 
been long cultivated. We read of flax being grown at the 
time when the Israelites were in Egypt. The seeds yield 
an oil by expression, which is known as linseed oil. 
Fig. 136. 

Natural order SiMABUBACEiE, the Quassia Family. 
Quassia ama/ray a Surinam plant, yields a bitter 
wood called quassia. The quassia, however, imported 
for pharmacy is the produce of another tree, Ficrcena 
excelsa, bitter wood, and is imported from Jamaica. 



QUESTIONS. 

1. What plant yields aconite? from what part of the plant is it 
procured? and to what natural order does it belong? 

2. What is the action of aconite on the human frame? 

3. For what economical root has aconite been mistaken? and 
how can they be di8tin&;uished? 

4. What plant furnishes the bikh or bish poison of India? 

6. What plant yields opium? from what ^art of the plant is 
it procured? and to what natural order does it belong? 

6. Wliat is the medicinal action of opium? 

7. What is the name of the red com poppy? 

8. To what natural order do poppies belong? 

9. Where is the opium poppy cultivated largely? 

10. To what natural order do cabbage, cauliflower, broccoli 
and greens belong? 

11. What is the original species of cabbage? 

12. What plants yield mustard? and what part is used? 

13. To what natural order does the mustard plant belons? 

14 What plant furnishes turnips? and to what natural order 
does it belong? 

15. What are capers? and what plant supplies them? 

16. What is cotton? whence is it procured? 

17. What countries produce cotton? 

18. To what natural order does the cotton plant belonc? 

19. What plant supplies chocolate? Which part of the plant 
is used? 

20. What are cacao beans of commerce? 

21. What is cocoa? How does it differ from chocolate? 

22. What is bast? from whftt plaxL^i Va \^ ^xo^rax^X 

17 E ^ 
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23L Give the natural order of the lime tree. 

24. What is jute? from what plant is it obtained? 

25. To what natural order does the tea plant belong? 

26. Give tbe genus and species of black and green tea, 

27. What tonic substance exists in tea? 

28. To what order does the orange belong? 

29. Give the generic and specific names of the orange and the 
lemon. 

30. To what order do the kumquat and the shaddock belong? 

31. What plant yields gamboge? how is it obtained? what is 
it used for in the arts? 

32. Kefer the gamboge to its natural order. 

33. Bef er the mahogany tree to its natural order, and mention 
its genus and species. 

34. From what part of the world is mahogany imported? 

35. To what natural order does the maple belong? Mention 
the genus. 

36. What is the plant which yields maple sugar? and where 
does it grow? 

37. Give the botanical name of the grape-vine, and mention 
its natural order. 

38. What i)lant yields flax? Refer it to its natural order. 

39. What is quassia? Whence is it procured? To what 
natural order does the plant belong? 



CLASS DICOTYLEDONES. 

SUB-CLASS CALYCIFLOR^ 
Section Poltpetaije. 

Natural order Leguminos-«:, the Legume -bearing 
Family (see page 44). — Sub-order 1. PapUionacecB, Pea- 
blossom plants. Under this sub-order are included, beans, 
peas, lentils, kidney-beans, and pulse of various kinds, 
clover, lucerne, medick, saintfoin, liquorice, indigo, kina 
The greater number of the plants are nutritious.or whole- 
some j but some are poisonous, such as laburnum seeds, the 
scarlet runner, Jamaica dogwood, and the Calabar bean. 

Beans are the produce of Faha vesca, a plant which is 

in extensive cultivation as food for man and animals. 

JPeas are procured from Fiaum sativum. Gloyers or 

trefoils, bo called from tibiQir tnio'^XA \^'^^<&^ «se thus 
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grouped ; — Red or broad-leaved clover, Tr\foUum pro- 
tense; zig-zag clover, T. medium; carnation clover, T. 
incamaium; pinkish alaike clover, T. hybridum; white 
or Dutch clover, T. repene; yellow clover, T. pTOCumbeni 




Fig. 137. — Common Lucerne {Medkago tottvn). 
Fi^ 137. — Couunou Lucerne (Medicago tottva). a, 'branch 
beanng flowere and fruit; b, nepar&te papilianoceons flower: 
e, stftmens and pistil; d, pistil; e, the pistil beriuuiug to roll 
up; /and g, mature fruit rolled upUXe tWi^WSiA. «.v>eo^sV, 
iSe seed; i, eeed cut to show the em^ivyo. 
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and T.Jiliforme. These are all agrarian species, toid ai« 
more or less cultivated for fodder. Lucerne ia the 
produce oi Medteago sativa (fig. 137). 

French bean or haricot bean is the produce of Phateo- 
lus mdgarU, and is extensively cultivated in France and 
other European countries. 

The Algaroba bean or Carob tree fCeratomia SiUgua) 
(fig. 138) has an edible pod (legume), whieh is nsed as 
food for horses. In Syria it is called the husk tree, and 
is givea as food to pigs, hence the allusion in Scripture 
to the husks 'which the swine did eat. The plant ia 
sometimes erroneously called locust tree. 




Fig, 138.— Carob Tree {Ceratonia StUgva). 
X^. J^— fllowering branch, a, snlfout,(, of the Carob tiM 
fCenUonia Silica j, - 
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Indigo is a dye procured from Indigofera tinctoria and 
7. ccendea, natives of the East Indies and other parts of 
Asia, and introduced into various parts of the world for 
cultivation. The dye is got from the plant by a process 
of steeping and oxidation. 

Lentils are the seeds of Erw/m LenSy common in Egypt 
and Western Asia, where they are used as food, fiiey 
furnish red pottage, mentioned in Scripture. Import 
into Britain in 1870, 79,255 cwts. 

Liquorice is the root of Glycyrrhiza glabra, which is 
cultivated in Spain and Italy, and also in Britain, as at 
Pontefract. Import into Britain in 1870, 24,942 
cwts. 

Sub-order 2. Ccesalpiniece, the Senna division. This sub- 
order contains many medicinal plants and some woods used 
for dyeing. Logwood, Hcematoocylon ca/nvpechianv/ia, is a 
tree of Central America which has been introduced into 
the West Indies. It yields timber of a brownish-red 
colour, which is used for dyeing. With indigo and 
certain mordants it is used for giving a fine black 
colour to silk hats, and it is also employed in certain 
kinds of ink. It is used medicinally as an astrin- 
gent. 

Senna of various kinds is supplied by the leaves of 
species of Gassiay namely. Cassia lanceolata, G, elongata, 
and C, ohovata, which receive the names of Alexandrian, 
Bombay or Mecca, Tinnevelly, and Aleppo senna. They 
grow in the East Indies and in Northern Africa. Im- 
port of senna into Britain in 1870, 842,644 lbs. 

Tamarind-tree, Tamarindus indica, found in the East 
and West Indies, bears pods containing seeds which are 
surrounded by a pulpy substance used medicinally, and 
as a preserve. 

Sub-order 3. Mimosece, the Gum-arabic division. — 
Gum-arabic is an exudation from the stem of several 
species of acacia, among which may be mentioned Acacia 
arabicay A. Ehrenbergii, A, tortilis, and A. vera. They 
are found in eastern Africa and in Arabia* Imi^\:^^l 
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gum-arabic into Britain in 1870, 71,963 cwts. 
wood is the produce of Acacia Seyal (fig. 139). 



Shittim 




Fig. 139. — Shittim Wood Tree (Afiacia Seyal), 

Natural order RosACEiE, the Rose Family (see page 
47). — Sub-order Amygdalece or DrupifercBy the Almond 
and Plum division. — Almonds are the produce of a tree 
called Amygdalua comrminia (fig. 140), which grows in 
Asia, Barbary, the south of Europe, Syria, and Asia 
Minor. There are two varieties of the tree, one producing 
sweet almonds and the other bitter almonds. 33ie former 
are bland, the latter when pounded with water give 
out a ratafia odour from the development of prussic acid 
The name of shell -almonds is given to the seed or 
kernel contained within the inner hard covering of the 
fruit. Import of sweet almonds into Britain in 1870, 
36,189 cwts.; of bitter almonds, 7618 cwts. 

Peaches are the succulent fruit of AmygdaJ/aa persica. 

The plant was supposed to have been originally a native 

of Persia, but this is not "proved. It is found in China, 
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Caebmere, aad Bokhara, and tlie BOutlL of Europe. A 
variety of peach with a smooth akin, is called tie neo- 




Fig. 140. — Almond Tree lAmi/gdalus commanU). 

The plum is the fruit of a tree called Prunus domesUca, 

a native of the Caucasus and Aaia Minor, and now 

naturalised in most of the temperate regions of Europe. 

Another species of prunus named P. armeniaea, a native 

Fig. 140.— Almond tree {Amygdalus commuitU). a. Branch 
bearing flowers; h, one of the flowers cut vertically, with stamens 
attached to the calys; c, fruit; d, the truit Cut to ihow the 
inner covering (endocarp); f, the endocarp cut ao aa to show 
the seed; /, the dicotyledonous embryo. 
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of southern Europe, produces apricotfl (fig. 142), Frunua 
Cera»ut, called also CerasuB commwm, a Europeaji plant, 
bears the cherry. 

Sub-order PoTneee, the Apple and Pear divisiou. — In 
this subK>rder are incIudedP^ruA Maine (the apple), Fyrus 
communis (the pear), Megpllvs gonacmtea. (the~ medlar), 
Gydonia vulgaris {ihe quince), as well as the loquat of 
Japan, the common ha-wihom, and the rowan tree or 



Natural order Myrtace^, the Myrtle Family. Cloves 
are the unexpanded flower-buds of GwryophyUiis aromati- 
cue, which is cultivated in Amboyna and in tlie West 
Indies (fig. 141). Import into Britain in 1870, 1,089,667 

lbs. 




Kg. 141. — Clove Tree (Caryopkylliie aromaticae). 

Natural order CucuKBiTAClLa;, the Gourd Family, 

Cucumbers are the fruit of C'ucumia eativue, a native of 

Asia and Egypt Gourds are the fmit of species of 

Fig. 142. — 'Apricot [PninuB armeniacq)} 1. Branch with 
fmit and leave!. 2. Branch with flowers. 3. Drupe (friiit) 
cat vertically, showing the seed in the interior. ' 4, ^bryo or 
yoangplant. 




Fig. 142.— Apricot [Pruniu' armrniaca). 
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Cucurhita, Cucurhita maacima is the redgourd, Cucurhita 
PepOy the white gourd or pumpkin, and Cucurhita ovifera, 
the vegetable marrow. They are natives of hot coun- 
tries within the tropics. Melons are produced by Cvr 
cumia Melo» This plant is cultivated extensively in 
Europe and Asia. The water-melon, GuGwrhita CUruUuSf 
is cultivated in India, China, Japan, America, and, in 
general, in hot, dry countries. The fruit is cool and 
refreshing. The medicinal substance called colocynth, 
is the pulpy matter of the fruit of CitruUua Colocynthis, 
which is supposed to be the wild gourd of Scripture. 

Natural order Umbbllif£R2e:, the XJmbelliferoiis or 
Hemlock Family (see page 50). Assafoetida, a fetid 
gum-resin is procui^d from Na/rthex Assc^o&tida, a native 
of Persia and Affghanistan. It is used to allay spsBma. 
Caraway (Carum GaruiJ^emd coriander (Coricmdnim sati- 
vum), yield fruits which contain aromatic volatile oils 
(essential oils). The plants are natives of Britain. 
Carrot, Daucus Carota, yields an esculent root. The 
plant is a native of Britain. Gonivmh TnacukUum is the 
hemlock plant, which yields a poisonous alkaloid called 
conia. It paralyses the muscles of respiration, and thus 
causes death. It was the poison used in the case of 
Socrates. 

QUESTIONS. 

1. To what natural order and sub-order do beans and peas 
belong? 

2. Li what natural order and sub-order does clover occur? 

3. Mention a poisonous leguminous plant. 

4. What is the name of the common red clover of the fields ? 

5. What is the botanical name of the haricot bean? 

6. What plant yields indigo, and in what natural order is it 
found? 

7. What is the source of lentils? 

' 8. Give the name of the liquorice plant. What part of the 
plant is used? 

9. Refer logwood to its natural order and sub-order, and give 
its botanical name. 

10. What plant furnishes senna? and what parts of the plant 
are used? 
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11. Give the natural order and sub-order of the tamarind tree? 

12. Refer the gum-arabic plant to its natural order and sub- 
order, and give its botanical name. 

13. What plant yields almonds? 

14. What sort of fruit does the almond tree furnish? 
16. What is meant by sheU-almonds? 

16. What is the difference between the sweet and the bitter 
almond? 

17. What plant furnishes the peach? 

18. What plant supplies the plum? 

19. What plant supplies the apricot? Give its natural order 
and sub-order. 

20. To what natural order and sub-order do the apple and 
pear belong? Give the botanical names of the species. 

21. What is the source of the quince? 

22. What are cloves? What is the plant which yields them? 
and what is the natural order to which the plant belongs? 

23. What is the plant which furnishes cucumbers, and to what 
natural order does it belong? 

24. Give the botanical names of the melon, the pumpkin, and 
the vegetable marrow. 

26. What plant yields the drug called colocynth? 

26. To what order does hemlock belong? What is the botani- 
cal name of the plant? 

27. What kind of substance is assaf cetida ? Whence is it pro- 
cured? 

28. Give the names of the plant which yield respectively the 
carrot, the caraway, and the coria&der? To what natural order 
do they belong? 



CLASS DICOTYLEDONES. 
SUB-CLASS CALYCIFLOR^. 

SkCTIGN GAMOPETALiE. 

Natural order Cinchonace^, the Peruvian Bark 
Family. — Catechu, an astringent extract procured from 
the leaves of Uncaria GaTnhir, a native of the islands of 
the East Indian Archipelago. It is called pale catechu. 
Another kind, called black catechu, is procured from the 
heart wood of Areca Catechu, and is imported from Pegu. 
It is called cutch, and of it 6946 tons were imported into 
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Britain in 1870. Import of gambir into Britain in 1870, 
19,050 tons. 

Coffee is the seed of Coffea ardbica^ a native of Arabia 
and Abyssinia, but extensively cultivated in the East 
and West Indies as well as in other countries. The 
fruit of the plant is succulent, and contains two seeds 
enclosed in a sheU or covering formed by the inner part 
of the fruit, and called the parchment. The homy 
nourishing substance, which forms the great bulk of the 
seed, is lie part which is roasted so as to supply the 
beverage coffee. It contains a strengthening principle 
called caffeine, which is identical with theine found in 
tea. Import of coffee into Britain in 1870, 179,901,864 
lbs. 

Ipecacuan, a well-known medicine used for coughs, 
dysentery, etc., is the root of Cephaelis IpeccLCuanJia, a 
plant which grows in Brazil, and which is now cultivated 
in some parte of India, more especially in Sikkim. The 
root is composed of a series of ring-like portions united 
together, and covering a fibrous portion in the centre. 
In 1870 the import into Britain was 62,952 lbs. 

Quinine or quinia is a bitter alkaloid procured £L*om 
the bark of various species of Cinchonay Peruvian bark 
trees, which grow on the Andes at elevations varying 
from 7000 to 8000 feet. Cinchona Calisaya furnishes 
yellow bark which contains much quinine. G. succirvhra 
is the red bark, and a variety of (7. condaminea is the 
pale bark. Several of the species of cinchona are now 
cultivated at Ootacamund on the Nilgherries, and also 
at Darjeeling on the Himalayas. Import of sulphate of 
quinia into Britain in 1870, 127,626 ounces. 

Natural order Galiace^, the Madder Family. — By 
some this is included in one order with cinchonacese, the 
order hemgcaXled EubiacecBj and containing two sub-orders, 
Cinchonece and GcUiece. 

Madder is the root of Ruhia tinctoria, which is culti- 
vated extensively in the south of Europe and in Holland. 
It Is an important dye stuff. By a particular manipula- 
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tion it gives the colour called Turkey red. Another 
species of madder, EvMa cordifoliay produces the dye 
called munjeet in India. In 1870 the import of madder 
into Britain was 37,820 cwts. j of madder root, 132,749 
cwts. ; and of munjeet, 2749 cwts. 

Natural order Comfositjs, the Composite Family (see 
page 56). — Sub-order CicharacecB, clucory and lettuce 
division. Chicory or wild succory, Cichorium Intylma, is 
much cultivated in France and Germany. The roots are 
used as a substitute for coffee, or as an addition to it. 
The admiicture can be detected by the microscope, which 
shows pieces of vascular structure when chicory is pre- 
sent. Lnport of chicory, roasted and ground, into Britain 
in 1870, 146,704 lbs; 

Sub-order Cynaroc^Aalce, the Artichoke division. — ^The 
artichoke (Cj/nara Scolyrnm) is a composite plant, native 
of South of Europe and of Barbary (fig. 143). The part 
used is the receptacle on which the flowers are placed. 
These flowers are covered by hard scales. When the 
scales are removed, the flowers are seen. What is called 
the choke consists of the young unexpanded flowers. The 
plant called Jerusalem artichoke belongs to another divi- 
sion of this order, viz., Corymbiferae. It is a kind of 
sun-flower, and the name Jerusalem is a corruption of 
girasole or sun-flower. The underground tubers are 
used as food. 

QUESTIONS. 

1. To what order does the Peruvian bark tree belong? 

2. Mention some of the species of Femvian bark ? 

3. Whence is catechu obtained ? what are its properties ? 

4. What is the plant which yields coffee ? what is its natural 
order ? 

5. What kind of fruit is produced by the coffee plant ? and 
whichpart of the &uit is used for roasting ? 

6. What tonic substance is contained in coffee ? 

7. What is ipecacuan ? mention the plant which supplies it ; 
state its properties. 

8. What IS quinine or quinia \ wh^iifiQ ia \^ ^tQ^\a^^\ 




Fig. 143. — Artichoke (Cynara Scolynam). 
Pig. 143. — Artichoke [Cynara Snolymiis). a. Head of the arti- 
choke before the floweta are expanded ; it is covered by imbri- 
cated scales or bracts, b. Vertical section of the head of flowers 
in the young state, showing tlie bracts which form tlie inTolnore, 
tlie fle^y receptacle to which they'are attached, and tlie flower 
in the state of bud. c, The head of flowers eitpanded. d. One 
of the florets showing achene below with hairy calyx attached 
to it, and the gamopetoloua corolla with 5 divisions at the top, 
and the stamens with thuir united anthers surrounding the Btyle, 
which is cleft at the top so as to form the stigma, e, Vertics] 
Beotion of a ^ower ahowii^ the Bame parts. /, Fruit with haiiy 
ca/vx. ff, Achene. h, Vert\cBlBectwiaollTOABiA»ft*i showing 



11. What plant jielde chicory T to what natural order doea it 
beltm gT a nd what part of the plant is naed 1 

12.^7hat plant yields the artichoke t and to what natoral 
order and Bub-order does it belong t 

13. What part of the artichoke is used for food I 

14. Wlwt plant sup^eg the Jerusalem artichoke T and wbat 
pmt of the pumt is used T How does it differ boai the ordinaiT 
•rtdchoke I 



CLASS DIC0TYLED0NE3. 
BUB-0LAS8 OOBOLLIBXOB^ 

Natural order Ebehacke, the Ebony Family. Ebony 
ia the heartwood of seTeral species of the genus Dioa- 
pyroi. Manritios ebony is got from Diospyroa Eben.ua; 
Dioapyros Melamom/lon ia the ebony of Madagascar; 
Dio^pyroa hvrav^, is the variegated Calamander wood of 
Ceylon and the coaata of India, which is shipped in logs 
and plankB from Bombay 
and Madras. Ebony im- 
ported into Britain in 1870, 
717 tons. 

Natural order Safota- 
CE£, the Sapodilla Family. 
Gutta-peroha, imported from 
Singapore and Malabar, is 
the inspissated mill^ juice 
of laonandra Qvtta, the 
Tabantree. The juice ezndes ^ 
from incisions made ia thetii' 
stem. Other trees also y 
gatta-percha. 

Natural order Oleaces, 
the - Olive Family. OUa 
Suropcea is the olive tree of pjg, 144.— Olive Tree [Oka 
the south of Europe and the £uropcea]. 
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Levant (fig. 1 44). It has a sncculent fruit which yields, on 
expression, olive oil. The finest oil is imported from 
Leghorn (called Florence oil) and Provence. The plant 
is cultivated for its oil, and the unripe olives are used in 
various parts of the world for pickles. Soaps are made 
from olive oil. It is one of the sources of glycerine. 
Import of olives into Britain in 1870, 21,846 ^dlons. 

Natural order Loqaniack£, the Strychnia Family. 

Nux-vomica is the seed of StrycTmoa Nux-vomica 
The seeds have a fiattish rounded form, and are con- 
tained in a fruit the size of a small orange, having a 
brittle shell, and enclosing a pulp. They contain the 
alkaloid called strychnia, which is a powerful poison, and 
causes death by tetanic spasms, acting especially on the 
spinal marrow. Import into Britain in 1870, 5534 cwts. 

Natural order Convolvulache, the Convolvulus or 
Bindweed Family. Exogonium Purga is the plant which 
supplies jalap. This medicinal substance is the powdered 
root. Its active principle is of a resinous character. 
The plant is a native of Mexico. Import of jalap into 
Britain in 1870, 169,951 lbs. Scammony is procured 
from the root of Gonvohyuhis Scammoniay a native of 
Syria and Asia Minor. It is a gum resin, and is obtained 
by slicing the root. The resin is an active medicine. It 
is one of the ingredients of colocynth pills. -o^ 

Natural order Solanacejs, the Potato Family (see page 
66). Cayenne pepper is the fruit of Ca^skv/m anrmwum. 
It may be pickled or ground so as to be used as pepper. 
Capsicum frtUescens and other species supply the small 
and very pungent fruit called chillies. Capsicums are 
imported from Guinea, and from the East and West 
Indies. SdUmv/m, i/vihefrosma is the potato plant. The 
underground tubers, which are abortive branches, consti- 
tute potatoes. Potatoes yield a large quantity- of starch. 

Natural order Atbopaors:, the Belladonna and Hen- 
bane Family (see page 67). Belladonna, deadly night- 
shade or dwale, is Atropa Belladonna, a native 
plant of Britain. The l^^ea and roots are used 



medicinaUy. They contaia an alkaloid called atropia, 
whicli is poisonouSj and cauaea enlargement of the 




Fig. 146.— Tobacco Plant {Kieottana Tabaeum). 



Fig. 145. — Tobacco Plant {Nicoliana Taiaeiim). I. Bmncb 
bearmg the flowers. 2. Vertical section of the flower, sliowiiig 
the stunena attached to the gamopetolous oqioUbi,^^^^^:!^^^ 
gynoaa. ^ -tVoit arcBpnde <»nt9UunK%kftae«ds. 
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pupil of the eye. The fruit is of a glossy black colour, 
and is attractive to children. It has frequently caused 
poisoning. 

Henbane, Hyoacyamus niger, is also a native plant, the 
leaves of wliich are poisonous. It is used medicinally to 
cause sleep and to dilate the pupil. It has a seed-vessel 
which opens by a lid. 

Nicotiana ^aftocMmsuppliesAmerican tobacco (fig. 145). 
The dried leaves are used for smoking, and also for medi- 
cinal purposes The plant is poisonous, and has a powerful 
efiect on the nervous system. It causes great sicknass 
and prostration, faintness and palsy. Import into Britain 
in 1870 of unstemmed tobacco, 45,557,887 lbs. 

QUESTIONS. 

1. What plant yields ebony, and what part of the plant? To 
what natural order does it belong ? 

2. What plant furnishes gutta-percha, and to what natural order 
does it belong ? 

3. What is the botanical name of the olive tree ? 

4. Whence is Florence oil procured ? 

5. What plant yields strychnia? To what natural order does 
it belong? 

6. What is nux- vomica, and what are its properties? 

7. What plant supplies jalap? From what part of 4ihe plant is 
jalap procured? 

8. Mention the name of the scammony plant, and the part of 
the plant from which the medicinal scammony is procured. 

9. To what natural order do jalap and scammony belong? 

10. What is the name of the plant which supphes potatoes? 

11. What part of the plant does the potato represent? 

12. What is cayenne pepper, and what plant yields it? 

13. Refer the cayenne pepper plant to its natural order. 

14. Give the botanical name, of the deadly nightshade, and 
refer it to its natural order. 

15. What effect has belladonna on the eye? 

16. What is the name of the henbane plant? Mention a pecu- 
liarity in its seed-vessel. 

17. What plant yields tobacco? To what natural order does it 
belong? 
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CLASS DICOTYLEDONES. 

SUB-CLASS MONOOHLAMYDEiE OR APETAL^ 

Natural order Ohenofodiace^, the Goosefoot Family. 
Mangold-wurzel is a root cultivated for the food of 
cattle. The plant is Beta vulgaris, var. campestria. It 
is allied to the beet-root, which is extensively cultivated 
in France for the purpose of furnishing sugar. Beet-root 
(Beta wlgaais) is also cultivated in England. 

Natural order Poltgonacejc, the Khubarb and Dock 
Family. Buckwheat is the produce of Fa^gopyrwm, eacur 
lentv/nh (fig. 146). It is a native of Central A^sia, and is 
now extensively cultivated in Europe. The seeds are 
used for making flour and bread. 

Various species of Rhemn yield the different kinds of 
rhubarb which are used medicinally. The best rhubarb 
grows in the very centre of Thibet, a region rarely visited 
by travellers. Rhemrh paJmatv/m is generally said to be 
the plant which supplies Bussian or Turkey rhubarb. 
Among the other species may be mentioned Rhefum 
undulatwnhy R. rhaponticum, R. compactum, R, JSmodi, 
and R. wehbia/nwrn. The latter two supply rhubarb in 
India. The leaf-stalks of various species are used for 
tarts. Oxalic acid exists in the juice, and oxalate of 
lime crystals give grittiness to the roots. 

Natural oider Lausacejb, the Laurel Family. Cam- 
phor is a concrete volatile oil, obtained from the wood 
of Camfiphora officinarv/in by sublimation. The tree is 
found in China and Japan. In 1870, import into 
Britain, 14,729 cwts. Oassiarbark is the produce of Cifir 
na/momwm Cassia, which grows in China, Java, etc. Cin- 
namon is the bark of Cinna/momum zeylanicv/m (fig. 147), 

Fig. 146. — Buckwheat (Fagopyrum esculentum), 1. branch, 
with flowers. 2. Habit of the plajit ; stem and root. 3. Flowexy 
with five divisions of its calyx. 4. Ovary, with stvle divided 
into three parts. 6. Fruit (an achene). 6. Fruit cut lengthwise, 
showing the embryo plant. 
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Fig. 146.— BucWUetA (.Foflopyrtwi McuInUum), 



MmisncAcE^ U7 

a tree wluch is largely cultivated in Ceylon. It is 
used as an aromatio. In 1870, import into Britain, 
2,215,434 lbs. 




Fig. 147.— Cumwnon {Uinnamomum seylanicam). 

Natural order Msbisticacea, the Nutmeg Family. 

Kutmeg is produced by the tree called MyrUtiea moichata 
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(fig. 148). Tho fruit is Bucculent, and BpIitB op^i so as 
to display the corering of it, called mace, whidi is of a 
scarlet coloiir. The seed is contEuned within a shell. 
The seeds yield an aromatic oil. The tree grows in the 
Eastern Archipelago, eepecially on the Molucca Islands. 
In 1870, import into Britain of nutmegs, 537,978 lbs.; 
of mace, 60,869 lbs. 

Katnral order Eufhorbiacea, the Spurge - wort 
Family. Caoutchouc is procured from S^honia dastiea, 
a tree of Ouiana and Brazil. It yields on incision a 
latge quantity of milky juice. The bottle india-rubber is 
prepared from it. Other plants also yield caoutchouc, 
inch as species of Ticus. (See natural order Artoearpacea). 

CaasavA is starchy matter procured &om the root of 
Janipha Mamihot; when granulated, it forms tapioca. In 
1870, import into Britain of tapioca, 83,846 owts. 




Fig. 149.— Caatoi Oil Plant (flicmiw c<wtn»unl»l. 
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Castor-oil (Sig. 149) is obtained from the seeds of 
Ricinua oonmiunis by expression. The plant grows in 
India, and the oil is imported chiefly from Calcutta. 
The plant is sometimes called PoU/ma Chriati, In 1870, 
import into Britain, 36,966 cwts. 

Croton-oil is procured from the seeds of Croton Tiglium, 
a native of India and the Indian Archipelago. It is a 
small tree. The oil is procured by bruising the seeds, 
and exposing them to pressure. It is an irritant poison 
in large doses. It produces inflammation when applied 
externally to the skm. In 1870, import into Britain of 
croton seeds, 38 quarters. 

Teak wood is furnished in Africa by Oldfieldia (ifricana. 
It is a valuable and heavy timber. The Indian or Mal- 
abar teak is the produce of a tree called Tectona grcmdis, 
belonging to the natural order VerbenacecB, It is not 
equal to African teak in durability. 

Natural order PiPERACRffi, the Pepper Family, Pepper 
of commerce is the fruit of Piper nigrum. It is a climb- 
ing East Indian plant, the dried fruit of which constitutes 
black pepper. When the dark outer fleshy covering is 
washed off we get white pepper. In 1870, ftnport into 
Britain of pepper, 19,339,491 lbs. 

Natural order ARTOCARPACEiB, the Breadfruit and 
Mulberry Family. — Sub-order Artoca/rpece, Breadfruit 
division. In this sub-order we have the breadfruit tree, 
Artoca/rpus incisay which yields an important fruit in the 
South Sea Islands. 

Sub-order MorecB, Mulberry division. — ^Figs are the 
fruit of Ficus Ocmca, the common ^g, which is a com- 
pound fruit formed by nimierous flowers inside a hollow 
receptacle. When the &g is cut open in its early state, the 
hollow cavity is seen lined with numerous ^all flowers. 
The tree grows abundantly in Mediterranean countries. 
Figs are imported largely from Smyrna. In 1870, import 
into Britain of dried figs was 106,504 cwts. The species 
of Ficus yield a milky juice. . The juice of Ficits elastica 
furnishes caoutchouc. Fi(m8 reliqiosa ia tha «j^\»^ 
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fig or peepTil-tree of India; it also furnishes a kind of 
caoutchouc. Ficita indiea is the banyan tree, with its 
numerous stem-like roots. Import into Britain of 
caoutchouc from various places in 1870, 152,118 cwts. 

Moras nigra yields the black mulberry. This plant is 
supposed by some to be the sycamine tree of the Bible. 
The leaves of Moras alba (the white mulberry), and 
other species, are used for feeding silk-worms. Mul- 
berries are multiple fruits formed by a considerable 
number of flowers united. 

Natural order TJrticace^, the Nettle Family. — Sub- 
order UrticecB, Nettleworts. Bheea fibre is the produce 
of Bohmeria nivea, a plant largely cultivated in India 
and China. The fibre is got by steeping the plant in 
water. It supplies the material for Chinese grass clotib. 
The manufactured material is used for jackets, dresses, 
and sail-cloth in India. Common nettle and other 
plants of the order yield fibres. 

Sub-order Ccmnabinece, Hempworts. Hemp is the 
fibrous matter procured by maceration from Ccmnabis 
sativa, the common hemp plant. The plant has been 
cultivated from the earliest times for the purpose of 
manufacture. It is cultivated largely in Kussia. It 
is found in India and Persia, and is grown in many 
parts of the world. An Indian variety of the hemp, 
called Ga/nnahis indiea, has narcotic qualities. Bhang, 
Gunjah, and Haschish, are names given to the dried 
plant in different states. Bhang is much used for 
intoxication. In 1870, rough and imdressed hemp im- 
ported into Britain, 983,013 cwts. 

Hops are the fruit of Hvmulaa Luptiltis, the hop 
plant, which is cultivated on account of a bitter prin- 
ciple which exists in the resinous scales surrounding the 
fruit. It is a native of Europe, and is largely culti- 
vated in the southern and midland counties of !l^igland, 
as in Kent, Sussex, Hampshire, Surrey, Essex, Worcester, 
Herefordshire, Shropshire, and Yorkshire. The plant is 
tnuned oh. poles from 10 to 2>Q ie^t hi^K The fruit is 
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scaly, and haa a cone-like form. It is picked in autumn, 
and ia need for flavouring beer. It ia also used to pro- 
mote sleep. For this purpose, a hop-pillow is sometimes 
employed. 




Fig, 150, —Chestnut {Castama vesca). a, Branch Iwaring 
flowers with atamem and others with pistils, b, StamiDste 
flower taken from the catkin, c, Pistillate (fertile) flower which 
ultimately produces the nut, d. Single pifltillate flower separated, 
e. Same flower out verticaJly. /, Outer covering of the fruit in 
the form of united bractB, q. The fruit cut vertically, h, One 
of the fruits isolated. 
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^Natural order OoRYLACEis or Cupuliper^, tlie Hazel 
and Oak Family. The plants included in- this family 
have barren (staminate) flowers in catkins {p/mefnJUi)^ and 
hence they are called amentiferous. 

Chestnuts are the fruit of Caatanea vesca (flg. 150), the 
Spanish chestnut. It grows in Europe. The nuts are 
covered by what is called a burr or husk. The nuts are 
used much as food in the south of England, and the tree 
attains a great size. In 1870, import of chestnuts into 
Britain, 31,767 bushels. 

The horse-chestnut is quite different from the Spanish 
chestnut. It is a seed and not a fruit. The seed-vessel 
of the horse-chestnut opens to scatter the seeds, which, 
in appearance, are like true chestnuts, hence the name. 
The horse-chestnut is yielded by ^aculus JSippocastcmum, 
which belongs to the order Sapindacese. 

Oak is Qitercris R6bv/t^ a native of various parts of 
Europe. The fruit is the acorn, well marked by the nut 
covered by a sort of cup. The wood is hard and durable. 
The cups of the Turkey oak, Qtiercics JEgihps, are used by 
dyers under the name of Valonia. Oak bark is used 
for tanning; also, medicinally, as an astringent. Galls 
are produced on oaks by the attack of an insect called 
Diplolepis, which punctures the bark and leaves to deposit 
its eggs. An excrescence forms round the ova. When 
the insect in the gall attains a certain size, it perforates 
the gall and escapes. Galls, called blue galls, are not 
perforated, and have the insect inside. White gsdls have 
holes in them through which the insect has escaped. 
Galls are powerfully astringent. They are used for 
making ink. Galls and the bark of the oak yield tan- 
nine, which is used as a gargle for sore throat. In 1870, 
galls imported into Britain, 17,748 cwts. 

Natural order JuGLANDACE-fi, the Walnut Family. The 

walnut tree {Juglcma regia), is a graceful wide-spreading 

tree with fragrant leaves. It grows abundantly in the 

southern parts of Europe. It is also found in Asia 

Minor, and extends to Lebaiion, Persia, and Cashmere. 
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The fruit has a fleshy covering, and by removing it, we 
display the walnut, as commonly seen in shops, consisting 
of a shell with a peculiar convoluted kernel (seed) inside. 
The outer covering of the fruit is astringent, and gives a 
dark dye to the fingers of those who take it off. Young 
walnuts ore used as pickles. In them the shell is not 
fully formed and is soft. In 1870, import of walnuts 
into Britain, 152,681 bushels. 

Natural order CoNiPERiE, the Cone-bearinff Family. 
The plants of this order, coi^isting of firs, pines, spruces, 
larches, cedars, cypresses, etc., are trees supplying valuable 
timber, and they yield pitch, resin, and turpentine of 
various kinds. 

Pinus sylvestris (the common Scotch fir), is a native of 
the northern parts of Europe, and supplies common deal 
as well as turpentrue and pitch. Canada balsam is got 
from Abies comadensis; Strasburg turpentine is procured 
from the silver fir; frankincense from the Norway spruce. 
The cedar of Lebanon and the deodar cedar of India 
belong to this family. Many of the coniferous family 
furnish deal used for carpentry. The wood of coniferous 
trees can be distinguishe^l under the microscope from 
other kinds of wood, by the rounded markings on the 
fibres. Oil of turpentine is procured from the resin of 
pines by distillation. 

QUESTIONS. 

, I. What plant supplies the beet-root? Give its natural order. 

2. What eoonomical substance is procured from beet-root? 

3. Whatis the name of the buckwheat plant? Give its natural 
order. 

4. Where is buckwheat extensively cultivated? 
6. What plant supplies rhubarb? 

6. What part of the plant yields the medicinal rhubarb? 

7. What salt gives gnttiness to rhubarb? 

8. What plant, and what part of the plant supplies camphor? 
To what natural order does it belong? 

9. Mention the plant which supplies cinnamon. What part of 
the plant constitutes the cinnamon of commerce? 
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10. What is tlie botanical name of the nutmeg? What part of 
the plant supplies the nutmeg of commerce? 

11. What IS mace? What is its colour? / 

12. What plant yields caoutchouc? How is it procured? 
' 3. What IS cassaya? Whence is it procured? « 

14. What is tapioca? 

15. What plan^ and what part of the plant yields castor oil? 
Give its natiural order. 

16. What plant, and what part of iiie plant yields croton oil? 

17. What plant yields the African teak? Give its natural 
order. 

18. What plant furnishes Malabar teak? To what order does it 
belong? 

19. Mention the plants which furnish pepper. What part of 
the plant is used ? 

20. What is the difference between black and white pepper? 

21. Give the botanical name of the bread-fruit tree. 

22. In what part of the world is bread-fruit used for food? 

23. What plant yields fi^? 

24. Describe a fig, and give its natural order and sub-order. 

25. Give the name of the banyan tree, and of the sacred ^g of 
India. 

26. What plant yields rheea fibre, and to what natural order 
does it belong? 

27. What IS the source of hemp? To what natural order does 
the hemp plant belong? 

28. ^Wh&t is the name of the hop plant ? Bef er it to its natural 
order. 

29. What are the medicinal qualities of hop8?if 

30. In what parts of Britain is the hop cultivated! 

31. What plant yields the conmion hazel nuts? To what 
natural order does it belong? 

32. What plant furnishes the Spanish chestnut? 

33. Descrioe the fruit of the chestnut. 

34. What is the name of the common oak? To what natural 
order does it belong? 

35. What economic substance is procured &om species of oak? 

36. What are galls? What are their properties? What are 
they used for? 

37. Describe the fruit of the walnut tree, and mention the 
name of the tree. 

38. What is meant by coniferous plants? Give an example. 

39. What products are supplied by coniferous plants? 
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CLASS MONOCOTYLEDONES. 

SUB-CLASS PETALOIDE^, 

Section Epigykje. 

Natural order Orchid acele, the Orchid Family. 
Vanilla ia a fragrant article of commerce, and couaists of 
the seed-Tesael of orchida, called Vanilla planifolia, and 
V. aromaiica. They are natives of tropical Asia and 
America. In 1870, vanilla imported into Britain, 
10,785 Iba. 

Natural order I>ioscoreace£, the Yam Family. 
Species of Dioscorea, found in tropical and sub-tropical 
countries, yield fleshy underground tubers called yams, 
which are used like potatoes. They are found in Java, 
the Molucca and Philippine tslands, Cochin China, and 
various parts of Asia, as well as in the West Indies. D. 
Batatas supplies the Chinese and Japanese yams, 




Fig. 151.— Ginger Plant f Zingiber o^inale). 
Natural order Zingiberace^g or Scitauihe^g, the 
Ginger Family. Zingiber officinale (fig. 151) has a creep- 
ing »mdergrouiid stem or rhizome, -whicb fivi<j'5l\fta '^'e. 



12(5 ECONOMIC BOTANY. 

gmger of commerce, 'well kDown as an aromatic. It ia 
imported from the East and West Indies. Import of m^ 
ginger into Britain in 1870, 33,854 cwta. 

Natural order MARANTACKffi, the Arrow-root Family. 
Maranta a/nivdinacea,, is the arrow-root plant, which is a 
native of tropical America, but ia extensively cultivated 
in the East and West Indies, and in other parts of the 
world. The tubers of the root yield a largo quantity of 
starch, which is called arrow-root. It is washed out 
from the tuhers after being reduced to pulp. It ia 
insoluble in cold water. It consists of grains. 




Fig. 152. — Bonaoa (Mtua ta^ienttmCi. 
Plants belonging to many nataral orders of plants 
yield starch. Thus, in the sohmacee, the potato {Sokmian 
tvieroewtti) supplies starch from its tuber. So also the 
cassava or tapioca plant (Janipha Mamihot) amongst 
Euphorbiacete. Portland sago, a kind of staixih, is pro- 
cui^ from the corm (underground stem) of Arvm\ maeu- 
AUum, wiiilst true Bago ia got from '^Ims (Sagve JUv/m- 
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phii, etc.), and false sago from cycads. The structure 
of staxch Jrains can be slen under the microscope. The 
grains of starch vary in form and in lustre. They are 
often marked by streaks. 

Natural order Musaceje, the Banana Family. The 
species of Musa are large herbaceous plants with under- 
ground stems, from which arise tall shoots bearing large 
leaves and clusters of fruit. Mv^a pa/radisiaca, the 
plantain, and Musa sapientum, the banana (fig. 152), 
supply well known fruits which serve for the food of the 
inhabitants of many tropical countries. The plants are 
very productive, some clusters contain from 150 to 180 
bananas. Mvsa Comendishii is a small species, which is 
also very prolific. Musa Unsete is a beautiful African 
species. Musa textilis supplies the fibre called Manilla 
hemp. 

Natural order Iridace^, the Iris Family. Irisfloren- 
Una, the florentine iris, has a creeping root-like stem, 
which furnishes orris root, a fragrant substance used for 
tooth powder. It has the odour of violets. ' 



CLASS MONOCOTYLEDONES. 

SUB-OLASS PETALOrDEuE. 

Section HYPOGYN-fi. 

Natural order Liliacejs:, the Lily Family. Aloes is 
the produce of various species of Aloe, such as A, spicata, 
vidga/ns, socotrina, indica, and pv/rpwrascens. It is the 
inspissated juice of the plant. The species are found in 
the East and West Indies, and at the Cape of Good 
Hope. Socotrine aloes is the finest for medicinal piu 
poses. The plant called American aloe belongs to another 
genus, Agave America/na, with an inferior ovary, belong- 
ing to the natural order Ama/ryllidacecs, In 1870, 
import into Britain of aloes, 701,573 lbs. 

In the lily family are foimd leeks, onions^ ^rliQ^ 
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squill, and New Zealand flax. The last mentioned is the 
fibrous part of Fhormiwm, tenax. This plant yields a 
very tenacious fibre, which is much used for ropes and 
other articles of manufacture. 

Natural order Palmje, the Palm Family. This is an 
order the species of which abound in warm countries. 
Some of them are found in temperate regions, such as 
the Dwarf Palm of Europe, the Palmetto, and -die Hemp 
Palm of China. Their products are various. They supply 
starch, sugar, oil, wax, and edible fruits; their buds, 
as in the cabbage palm, are used as vegetables, their 
leaves form coverings for habitations and materials for 
manuscripts ; the matting round the leaves forms coarse 
cloth, and the saccharine juice is fermented to form palm 
wine and arrack. 

Cocoa nvjdf&ra is the coco-nut palm, which is probably 
put to a greater number of uses than any other palm. 
The seeds yield coco-nut oil, which is solid, and used for 
making candles and soap. The sugar supplied by it is 
called jaggery. Its wood is known as porcupine wood. 
We must not confound coco with cocoa; the former is 
the palm, the latter is the substance got from, the choco- 
late tree seeds. The coco-nut in the young state consists 
of three parts with several young seeds (ovules) ; but as 
it becomes ripe the parts are amalgamated, and several 
of the ovules are absorbed, so that when ripe the coco-nut 
has only one cavity containing one seed. The original 
three divisions, however, are indicated by the three 
ridges and three round depressions on the inner shell 
(endocarp). One of the round depressions can be easily 
perforated so as to form a hole, and through this hole 
the parts of the young plant appear when ^ey begin to 
sprout. . Import of coco-nuts into Britain in 1870, 
3,546,276 in number. 

Ceroosylon Andicola is the wax palm of the Andes 
(^g, 153). Copemida cerifera is another wax palm of 
South America. JSlaia guineensis is the oil palm of 
Guinea., the oil of which is solid (fi^. 154). 
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Phcenie daUyUfera, the date palm, menUoned in Scrip- 
ture. Import gt dates into Britain in 1870, 93,873 
cwta. Phytdf^has macrocarpa, the vegetable ivory palm. 
Xlie nut is veiy hard, ajid uaed like ivory. Import into 
Britain in 1870, 31,430 cwts. of the regetaMe ivoiy 
nuts. 




QUESTIONS. 

1. Whence ii vanilla procured t What port of the pliuit 
anpplieaitt 

2. Deecribe a yam, and mention the geniu to which it belongs. 

3. What part of the ginger plaqt ia nsedl Qive the name of 
the plant. 

4. Mention the arrow-root plant, and the part from which 
arrow-root is obtained. 

C, Mentioii lome plants which are used for supplying itaroh. ' 
6. What ia the orrii root plant I What part of Uie [Jant is 
aaedl ,_ 

17 8 1 
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7. What plant yields the medicinal aloes? 

8. What plant supplies New Zealand flax? 

9. What IS the name of the coco-nut pahn? In what climates 
does it abound? 

10. What is the wax-palm of the Andes? 

11. What is the oil palm of Guinea? What part yields oil, 
and what is the nature of the oil? 

12. What is the date palm? 

13. What is vegetable ivory, and what palm yields it?j 



CLASS MONOCOTYLEDONES. 
SUB-CLASS GLUMrPERfflL 

Natural order Gramineje, Grasses. In this order we 
find the various kinds of grain and pasture grasses. 

Wheat is the fruit or grain produced hj TrUictan vul- 
goure. The varieiy called spring wheat is sown in spring, 
and that called winter wheat is sown in autumn. T^q 
zones of wheat may be said to embrace those parts of 
Europe and western Asia, which lie north of the 60th 
degree of latitude. Avena saliva, the oat, is one of the 
northern grasses. Hordeum distichttm (barley) is a grass 
of northern climates. 

The zone of barley, oats, and the potato, includes the 
high districts of Scandinavia, Faroe Islands, Shetlands, 
and the most northern parts of Scotland and Ireland. 

Secale cereale, rye, is cultivated in a considerable part 
of Europe north of the Alps. 

Zea Mays, Indian com, is a grain of warm climates (fig. 
155). It is the principal cereal grain of the tropical zone. 
In 1870, import of maize into Britain, 16,756,783 cwts. 

Oryza sativa, rice, is the grain which is said to support 
the majority of the human race. It is the staple grain 

Fig. 155. — ^Maize or Indian Com (Zea Maya), a, General habit 
of the plant. 6, The pistillate s^ike before maturation^ deprived 
of its bract or envelope c, Pistillate flower with a long pistiL 
d. Collection of fruit in the form of a spike, e and /, Fruiti 
(grains) shown separately, g. Vertical section of £rnit. h, 
StamJnate spike, t, Staminate flower. 




Fig. 155. — lodkn Com (Zea Ma^n). 
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of India uid China. In 1870, import of rice into 
Britain, 4,077,409 cwts. Tlie toao of rice and vheat is 
in those countries which are subject to the ioSuence of 
tropical seascms. la tropical -western Africa, rice and 
maize are the cMef grasses. 

Bambuta antndwacea, bamboo cane, is a most TaloaMe 
graaa in varm countries. In 1870, import of bamboo 
canes into Britain, 287,691. 

Among pasture grasses may be enumerated tbe follow- 
ing: — LoUv/m perenne and L. ilaHoum, rye grasses; 
Phleu/m pratenae, TimotLj grass; Dactylia glomerata, 
cock'a-foot grassj Cynoaurus crietatus, dog's-tail grass; 
Foa annua, P. pnUense, and otlier species <^ meadow 
grass; Fettuca ovina, sheep's fescue, and other species of 
feacue; varioaa brome grasses, Uie bunch grass of North 
America {Elynvus condenaatim). 

Saccheavm ojicinarum, the sugar cane, is a valuable 
grass of warm countries. In 1870, import of refined 
sugar into Britain, 1,710,176 cwts.; of unrefined augar, 
12,798,631 cwts. 

Andropogon citratum, the lemon grass, yields a fragrant 

— 4.:.! (,y_ 



CLASS ACOTYLEDONEa. 
SUB-CLASS THALLOQBN^ 




Natural order FoNGi, tie 
Mushroom Family. Agari- 
cue campestris, is the common 
mushroom, which is exten- 
sively naed as food. The 
under surface of the cap of 
tlie mushroom is composed of 
pink coloured laminte, called 
gills (fig. 166): 

Ti^er aativum, the truffle, 
is an imderground fungus. 
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It is scented out by means of dogs and pigs. Other 
species of Tuber also yield ^truffles, such as T. ciharvum. 
Import of truffles into Britain in 1870, 54,931 lbs. 

QUESTIONS. 

' ^-^ • 

1. To what natural order does wheat belong? 

2. What is the name of common wheat? . 

3. What plant yields oats? 

4. Give the generic and specific names of barley. 

5. What plamt yields lye? 

6. Give the name of tne plant which yields Indian com. In 
^ what part of the world is it chiefly cxdtivated? Give another 

- ' English name for it. 

7. Give the name of the rice plant. What climate is snited 
for rice? 

8. Give the name of the bamboo. To what natural order does 
it belong? v 

9. Mention some Of the common cultivated pasture grasses.' ^ 
' 10. What is the name of the sugar cane? In what climates is 
it cultivated? 

11. Give the name of the common mushroom. To what natural 
order does it belong? 

12. What are the gills of a mushroonii and what is their 
colour? « 

13. What plant supplies truffles? 

14. What kind of fimgus is the truffle? 
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Abies, 75. 

Acacia, 101. 

Acei-acesB, 96. 

Achlamydees, 72. 

Aconite, 91. 

Acotyledones, 25, 86 

Acol^ledonous, 19. 

Acrogenee, 25, 86. 

Acrogens, 19. 

AlchemiUa, 50. 

AlgSD, 88. 

Algaroba bean, 100. 

Alkanet, 66. 

Almond, 102. 

Almond tree, 20. 

Aloes, 127. 

Alsinese, 89, 40. 

AmaryllidacesB, 79. 

Amaryllis, 23, 78. 

Amentiferae, 72. 

AmpelidesB, 96. 

Amygdalese, 48. * 

Anchusa, 66. 

Andromeda, 64 

Anemone, 82. 

Angioc^rmss, 22, 72. 

Anise, 52. 

Antheridia, 86. 

Anthriscus, 62. 

Antirrhinnm, 70. 

Apetalse, 22. 

Apple, 48, 60, 104. 

Apricot, 48, 104. 

Aralia, 20. 

Arbutus, 63. 

ArotostaphyloB, 64. 

Arrow-root, 126. 

Artichoke, 58, 59, 109, 110. 

Artificial System of Classification, 10, 17. 

Artocarpacete, 119. 

Amm, 24, 80, 82. 

Asci, 88. 

Assafoetida, 62, 106. 

Aster, 57. 

Atropacete, 118. 

Atropese, 67. 

Aurantiacese, 95. 

Australian heath, 65. 

Austrian pine, 76. 

Avena, 82. 

Azalea, 64^ 



Bamboo, 85, 182. 

Banana; 23, 127. 

Banyan tree, 120. 

Barley, 85, 130. 

Bast or Baaa, 94. 

Bean feunily, 44. 

BeaDS, 46, 98. 

Bearberry, 64. 

Beeeh, 73. 

Beet-root, 116. 

Belladonna, 67. 

Bell-flowered heath, 64. 

Bellis, 61. 

Bent grass, 66. 

Birch, 73. 

Bird's foot-trefoil, 46. 

Bizarres, 40. 

Blaeberry family, 65, 

BluebeU, 56. 

Borage, 63. 

Borage family, 65. 

Bramble, 47. 

Brassica oleracea, varieties of, 11. 

Breadfruit, 119. 

Brome grass, 85, 132. 

Broom, 46. 

Buckwheat, 21, 72, 116. 

Bulbs, 80. 

Bulrushes, 81. 

Bunch grass, 132. 

Burdock, 69. 

Burnet rose, 49. 

Byttneriacese, 94. 

Cabbage, 35, 92. 
CaesalpinesB, 46, 101. 
Calabar bean, 46. 
Calceolaria, 71. 
Callnna, 63, 64. 
Caltha, 82. 
Calyciflorse, 20, 44. 
Cambium, 28. 
Campanula, 21, 66. 
Campanulaceic, 54. 
Camphor, 115. 
Campion, 40. 
Canada balcmm, 128. 
Caoutchouc, 118. 
Capers, 92. 
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Capticnm, 67, 112. 

CarawAj, 62, 106. 

Cardaiu, 61. 

CarioeB, 81. 

Carnation, 89, 40. 

Carob bean, 100. 

Carpophore, 52. 

Can'ot, 61. 

CaryopriB, 84. 

Caryophyllacese, 88» 

Cassava, 118. 

Cassia, 46, 116. 

Castor oil, 119. 

Catohfly, 42. 

Catechu, 46, 107. 

Catkin-bearing family, 22, 72. 

Cauliflower, 85, 92. 

Cayenne pepper, 112. 

Cedar, 76, 123. 

Cedrelacese, 96. 

Cedms, 76. 

Cellnlares, 25, 88. 

Cellular plants, 18. 

Cerastiom, 40. 

Chamomile, 69. 

Charlock. 86. 

Cheiranthus, 85. 

Chenopodiaoete, 115. 

Cherry, 21, 48, 60, 104. 

Chervil, 62. 

Chestnut, 73, 122. 

Chickweed, 20, 39, 41. 

Chicory, 67, 61, lOa 

Chocolate, 94. 

Cicatrices, 87. 

acely, 62. 

Cichoracese, 57, 61. 

Cichorium, 57. 

Cinchonacess, 107. 

Cinnamon, 116. 

Cinquefoil, 60. 

Classes, Definition of, 13. 

Classification, Remarks on, 0. 

Clematis, 32. 

Clove pink, 40. 

Clover, 46, 98. 

Cloves, 104. 

Club mosses, 25. 

ClusiacesB, 96. 

Cochlearia, 86. 

Cock's-foot grass, 132. 

Cocoa, 94. 

Coco-nut palm, 128. 

Coflfee, 108. 

Colo(^th, 106 

Coltsfoot, 69. 

Columbine, 82. 

Comtrey, 65. 

CompouttB, 66, 109, 
Componte piants, 22. 
Conih-beating taxaily, 22, 75. 



ConifersB, 75, 123. 
Convolvnlaoese, 112. 
Coriander, 62, 106. 
Cormogenss, 26. 
Corms, 79. 
CoroUifione, 22, 63. 
CorylacesB, 122. 
Corymbifene, 67, 61. 
Cotton, 93. 
Cranberry family, 65. 
CranesbiU family, 42. 
Cress, 86, 92. 
Crocus, 79. 
Croton oil, 119. 
Crowfoots, 20, 29, 80. 
Crociferse, 20, 82, 92. 
Cryptogaxoia, 17, 19. 
Gryptc^gamous plants, 86. 
Cuckoo pint, 82. 
Cacumber, 104. 
Cncurbitaoeso, 104. 
Cummin, 62. 
CupulifersB, 122. 
Curacao orange, 95. 
Cycads, 22. 
Cynara, 68. 

CynarocephalflB, 58, 61. 
Cynoglossum, 66. 
CyperacesB, 82. 

Daisy, 59, 61. 
Daisy family, 56. 
Dandelion, 69. 
Dandelion fi»milv, 56. 
Date Palm, 128. 
Daucus, 61. 
Dead-nettle, 63, 68. 
Dead-nettle family, 68. 
De Candolle's system, 19. 
Deodar, 123. 
Dianthus, 89, 42. 
Dicotyledones, 18, 27. 
Digitalis, H. 
Dioecious, 42,*72. 
DioecoreaceflB, 125. 
Disk onihiit, 60. 
Dock, 72. 
Dock tribe, 22. 
Dog-rose, 49. 
Dog's-tail grass, 132. 
Dog-tooth violet, 80. 
Dog-violet, 88. 
Downy-leaved rose, 49. 
Draosena, 80. 
Dragon-tree, 80. 
Dwarf-palm of £urope,12SL 
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EBSKACEiB, 111. 

Ebony plant. 111. 
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Eadogeft», 19, 23, 76. 
Epaoris, 65. 
EpigrnsB, 23, 76L 
Epiphytes, 77. 
Erica, 68. 
EricaoesD, 63. 
Erysimam, 83. 
Euphorbia, 22. 
EuphorbiaoeflB, 118. 
Everlaating pea, 46L 
Exogeng, 19. 
Extrorae, 79. 

Faooptbum, 72. 
Families, Definition of, 18. 
Fennel, 62. 
Fern fiEunily, 86. 
Ferns, 25. 
Fescue grassL 85ii 
Fig, 119. 
Figworts, 22. 
Figwort family, 71. 
Figwort, 68, 70. 
Filices, 86. 

Fine-leaved heath, 65i. 
Fir, 75. 
Flakes, 40. 
Flax, 96. > 
Florentine iris, 79. 
Flowering plants, 17, 27. 
Flowerless plants, 17, 80. 
Fool's parsley, 52. 
Forbidden fruit, 95. 
Forget-me-not, 66. 
Foxglove, 71. 
Fragaria, 49. 
Frankincense, 123. 
French bean, 100. 
FritiUary, 80. 
Frog's mouth, 70. 
Fungi, 25, 88, 182. 

GALBAinTir, 52. 
GaliaoesB, 108. 
GaUs, 122. 
Gamboge, 95. 
GamopetalsB, 20, 64. 
Genus. Definition of, 12. 
Geraniacee, 42. 
Geraniums, 20. 
Ginger. 125. 
GlumellsB, 84. 
Glumes, 84. 
Glumiferss, 24, 83. 
Gourd, 104 
Gramine», 82, 130. 
Grasses, 24. 
Grass fkmily, 83. 
Greens, 98. 
Gum-arabio, 46, 101. 
Guttaperchi^ 111. 



GuttifersB, iS. 
GymnospermsB. 22, 78. 
Gynandroos, 77. 

Haibt violet, 88. 
Harebell, 22, 56. 
Harebell family, 54^ 
Haricot, 100. 
Hart's tonRU6, 87. 
Hawkweed, 59. 
Hazel, 73. 
Heath, 22, 63. 
Heath family, 63. 
Heather, 63. 
Hellebore, 82. 
Hemlock, 52, 106. 
HemlodE family, 50L 
Hemp, 120. 
Hemp palm, 128 ' 
Henbane, 67, 114. 
Hep of the rose, 48. 
Honesty, 86. 
Hop, 120. 

HorseKshestout, 122. 
Horse-radish, 85. 
Horsetails, 25. 
Hound's tongue, 66L 
Husks, 100. 
Hyacinth, 80. 
Hybrids, 12. 
Hypogynn, 24, 80. 
Hyssop, 69. 
Hyssop of the Bible, 93. 

iNCOlffPLETiB, 24, 81. 

Indian corn, ISOt 
Indigo, 46, lOL 
Indiudum, 87. 
Introrse, 79. 
Ipecacuan, 108. 
Iridaoeflo, 78, 127. 
IiiB, 28, 78. 
Iris funily, 78. 

Jalap, 112. 

Jerusalem artichoke, llOl, 
JuglandaoesB, 122. 
JuncaoesB, 81. 
Jute, 95. 

Kalmia, 64. 
Kino, 46. 

BLnot^ass family, 72. 
Knotted figwort, 71. 
Kumquat, 95. 

Labuxuv, 77. 
Lalriate plants, 23. 
Labiatn, 68. 
Jjady's-mantle, 48, SOL 
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Lamiom, G8, 69. 
Larch, 76. 
Larix, 75. 
Larkspur, 82. 
Lathyms, 44. 
LaaraoeiB, 115. 
Laurel, 22, 72. 
LaTonder, 69. 
Ledum, 64. 
Leek, 80, 127. 
Legumino889, 44, 98. 
Lemon, 95. 
Lemon grass, 182. 
Lentils, 101. 
Leontodon, 60, 61. 
Lettuce, 59. 
Leuoojum, iS. 
Lichens, 25, 88 
LiliaoesB, 79, 80, 127. 
LUinm, 23. 
Liljr, 24, 80. 
Lily family, 80. 
Limes, 95. 
Lime-tree, 94 
LinaceaB, 96. 
Ling, 63. 

Linniean ^tem, 17. 
Loculioidal, 79. 
Locust tree, 46. 
Loganiaoesd, 112. 
Logwood, 46, lOL 
LoUum, 85. 
Lucerne, 100. 
Luzula, 80. 
Lychnis, 40, 4L 
Lyme grass, 85. 

Macs, 118. 
Madder, 108. 
Madderworts, 22. 
Mahogany, 96. 
Maize, 85, 182. 
Mallows, 20. 
Mallow family, 42, 93. 
Malyacete, 42, 93. 
Manilla hemp, 127. 
Maple, 96. 
Marantacese, 126. 
March riolet, 88. 
Maijoram, 69. 
Maish marigold, 82: 
MatthioIa,(36. 
Meadow grass, 182. 
Meadow saffron, 24 
Medick, 98. 
Medlar, 104. 
Melons, 106. 
Mericarpe, 65. 

Minu»ead, 46. 
Min% 69, 






Monkshood, 82, OL 

Monochlamydeae, 22, 72. 

Monoootyledones, 18, 19, 28, 70. 

Monopetalfls, 20l 

MoresB, 119. 

Mosses, 25. 

Mountain ash, 104. 

Mouse-ear chickweed, 40. 

Mimoaeas, lOL 

Mulberry, 120. 

Mu^jeet, 109. 

MusaoesB, 127. 

Mushrooms, 88, 182. 

Mustard, 86, 92. 

MyosotiB, 66. 

MyristicacesB, 117. 

Myrrhis, 52, 53. 

MyrtaoesB, 104. 

NARassns, 79. 

Natural System of Classification, 10, 

17, 18. 
Nectarine, 48. 
Nettle, 72, 120. . 
Nettle family, 72. 
New Zealand flax, 127. 
Niootiana, 68. 
Nomenclature, 14, 16. 
Norway spruce, 75. 
Nutmeg, 117. 
Nux-Tomlca, 112. 

Oak, 78, 122. 
Oat, 82, 83, 130. 
Oil palm, 128. 
Oleaoess, 111. 
OliTe tree, 111. 
Onions, 80, 127. 
Opium poppy, 92. 
Orange, 95. 
OrchidacesB, 76, 125. 
Orchids, 23. 
Orchis ^mily, 76. 
Orders, Definition of, 13. 
Orris root, 79, 127. 
Osmunda, 25. 

Palb^, 84. 
Palms, 24, 80. 
Palm family, 81. 
Palmss, 81, 128. 
Palmetto, 128. 
Pansy, 37, 88. 
Papaveracese, 92. 
Papilionaoeee, 45, 98, 
Pappus, 56. 
Parmelia, 25, 
Parsley, 52. 
Parsnip, 52L 
Pea» \Q, ^%. 
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Pea tribe, 20. 
Peach, 48, 50, 102. 
Pear, 48, 50, 104. 
Penny-cress, 3(5. 
Pepper, 119. 
Personate, 71. 
Peruvian bark, 107 
Petaloidesa, 28, 76. 
Phanerogamia, 17, 19. 
Phanerogamous plants, 27. 
Picotees, 40. 
Pinks, 40, 42. 
Pinus, 75. 
Piperaceao, 119. 
PistilUdia, 86. 
Plane tree of Scotland, 96. 
Plantain, 127. 
Plum, 48, 103. 
Polygonacete, 72, 115, 
Polypetal®, 20, 41 
Polystichum, 87. 
Pomese, 48. 
Poplar, 73. 
Poppies, 20. 
Portland sago, 126. 
Potato, 63, 67, 112. 
Potato family, 66. 
Potato tribe, 22. 
Potentilla, 50. 
Potentillese, 48. 
Primrose, 21, 22. 
Fsamma, 66. 

Quassia, 97. 

Queen of the meadow^S, 50. 

Questions, 26, 53, 62, 71, 75, 85, 89, 97, 

106, 109, 114, 123, 129, 132. 
Quince, 48, 104. 
Quinine, 108. 

Races, Definition of, 11. 
Radish, 35. 
Rampion, 55, 56. 
Ranunculaceae, 29, 91. 
Ranunculus, 29, 30, 31. 
Raphanus, 36. 
Raspberry, 48, 49. 
Red campion, 41. 
Red pottage, 101. 
Replum, 82. 
Rheea fibre, 120. 
Rhododendron, 64. 
Rhubarb, 72, 116. 
Rice, 85, 130. 
Rosa, 47, 48. 
Rosaceae, 47, 102. 
Rose, 48. 
Roseie, 47. 
Rose family, 47. 
Rose tribe, 20. 
Bosemazy, 69. 



Rosewood, 46. 
Rowan tree, 104. 
Royal fern, 25. 
Rubus, 47. 
Rushes, 24, 80. 
Rush family, 81. 
Russian mats, 94. 
Rye, 85, 130. 
Rye grass, 85, 132. 

Saffron, 79k 
Sage, 69. 
Sago, 126. 
Sanguisorbese, 48. 
Bapodilla, 111. 
Sapotacese, 111. 
Sarothamnus,'46. 
Saxifrages, 20. 
Scammony, 112. 
S<411a,79. 
Soitaminete, 125. 
Scolopendrium, 87. 
Scotch fir, 22, 75, 123. 
Scotch rose, 49. 
Screw pines, 24, 129. 
Scrophularia, 70, 71. 
ScrophulariacesB, 70, 71. 
Scurvy grass, 36. 
Seaweeds, 25. 
Sedges, 24, 81. 
- Sedge family, 82. 
Senedo, 58. 
Senna, 46, 101. 
Shaddock, 98. 
Sheep's fescue, 132. 
Shepherd's purse, 36L 
Shield fern, 87. 
Silene, 42. 
Sileneao, 39, 41. 
SiUcula, 32. 
Siliqua, 32. 
SimarubacesB, 97. 
Sinapis, 86. 
Snapdragon, 71. 
Snow-drop, 23, 79. 
Snow-flake, 23, 79. 
Solanaoeae, 66, 112. 
Solaneso, 67. 
Solanum, 67. 
Sori, 87, 88. 

Species, Definition of, IL 
Spirssa, 50. 
Spiranthfls, 77. 
Spirseese, 48. 
Sporangium, 87, 88. 
Spores, 86. 
Spruce, 76. ' 
Spurge laurels, 22. 
Spurge-wort, 72. 
Spurred anthers, 86. 
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Squill, 79, 80. 
Stalked OTary, 88. 
Btellaria, 89, 41. 
Btitchwort, 41. 
Btook, 60. 
Stone pine, 75. 
Stramonium, 67. 
Strawberry, 48, 49. 
Strychnia, 112. 
Sub-classes, Definition of, 14. 
Sub-genus, Definition of, 13. 
Sub-orders, Definition of, 13. 
Succory, 67. 
Sugar-cane, 85. 
Sugar maple, 96. 
Sunflower, 69. 
Sweet-brier, 49. 
Sweet-pea, 44. 
Sweet-Tiolet, 38. 
Symphytum, 65. 
Syngenesia, 68. 
Byngenesious, 67. 
Systematic botany, 9. 
Systems of classification, 16. 

Tamabikd, 101. 
Tapioca, 118. 
Tea, 95. 
Teakwood, 119. 
Teazels, 22. 
TemstrcemiacesB, 95. 
Tetradynamons stamens, 32. 
Thalamiflorss, 20, 28. 
Thalamus, 28. 
Thallogenss, 25, 88. 
Thallogens, 19. 
Thallus, 25. 
Thecffi, 86. 
Thlaspi, 86. 
ThisUes, 59, 61. 
Thyme, 69. 
T'iliacess, 94. 
Timothy grass, 132. 
Tobacco, 67, 68, 114. 
Tomato, 67. 
Tragaoanth, 46. 
Trefoils, 46. 



Tritioum, 24 
TrufSes, 132. 
Tuberose, 80. 
Tulip, 80. 
Turnip, 35, 92. 
Turpentine, 123. 
TuBsac grass, 85. 

UiCBSL-bearing fkmily, 52. 
Umbelliferss, 60, 106. 
Umbelliferous plants, 20. 
Urtica, 72, 74. 
UrticacesB, 72, 120. 

VACOINIACEiB, 65. 

Valerian, 22. 
Valonia, 122. 
Vanilla, 78, 125. 
Varieties, Definition of, 11« 
Vascular plants, 18. 
Vegetable ivory palm, 129. 
Vegetable marrow, 106. 
Vemonia, 68. 
Veronica, 71. 
Vetches, 46. 
Vine, 96. 
Vitaceao, 96. 
Vitt», 61, 52. 
Viola, 88. 
Violaceee, 86. 
Violets, 20, 87, 88. 

Wall-flower, 83, 85. 
Walnut, 122. 
Water cress, 92. 
Wax palm, 128. 
Weymouth pine, 75. 
Wheat, 24, 84, 85, ISO. 
Wild hyacinth, 56. 
Wild radish, 36. 
WiUow, 72. 
Willow-herbs, 20. 
Wood violet, 88. 

Yams, 125. 

ZiNaiBEBAOKA, 125. 
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